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This  Manual,  which  for  six  years  occupied  the  Author's 
unceasing  attention,  was  intended  as  a  companion  to  Gen. 
Portlock's  Geology  ;  and  the  desire  to  make  it  worthy  of  that 
association  led  to  an  amount  of  labour  and  expense  which 
only  a  very  extended  circulation  will  repay. 

The  plan  and  title  were  taken  from  the  ''Manuel  des 
MoUusques"  of  M.  Sander  Bang,  incomparably  the  best 
work  of  its  kind — for  an  acquaintance  with  which  the  author 
was  indebted  to  his  friend  and  master,  William  Lonsdale — 
the  founder  of  the  "  Devonian  System  "  in  Geology. 

On  the  subject  of  classification  and  nomenclature  the  Author 
followed  the  advice  and  example  of  his  former  colleague  in 
the  Geological  Society,  the  late  Prof.  Edwabd  Foebes; 
without  whose  approval  he  seldom  added  to,  or  deviated 
from,  the  practice  and  plan  of  the  "History  of  British 
Mollusca." 

That  be  was  right  in  taking  this  course,  has  been  sanctioned 
by  the  highest  authority  in  this  country ; — since  the  same 
scheme  has  been  employed  by  Prof.  Owen  in  the  Hunterian 
Lectures  and  Catalogue.  It  has  also  been  adopted  by  Dr.  E. 
Balfoue  in  the  Madras  Museum ;  by  the  Rev.  Prof.  Hbnslow, 
in  his  Eeport  to  the  British  Association  on  the  Formation  of 
Typical  Collections ;  and  by  Prof.  Moeeis  in  his  Catalogue  of 
British  Fossils. 
Jt  was  the  writer's  desire,  hy  abstaining  from  t\i^  Vcto^- 
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duction  of  personal  and  peculiar  views,  and  by  adheiing  to 
whatever  was  well  established  and  sanctioned  by  the  best 
examples,  to  make  the  work  suitable  for  the  use  of  Katural 
History  Classes  in  the  Universities. 

To  facilitate  reference,  and  meet  the  most  general  requii*e- 
ments,  the  number  of  large  groups  and  genera  of  shells  ha& 
been  restricted  as  much  as  possible,  and  those  less  important 
or  less  understood,  have  been  treated  as  '^sub-genera.''  A 
great  many  duplicate  and  unnecessary  names  have  been  men- 
tioned only,  as  will  be  seen  by  a  glance  at  the  Index,  where 
they  are  printed  in  italics  ;  the  writer's  own  wishes  coincide 
with  those  of  the  distinguished  botanist  Sir  J.  E.  Suith,  that 
'Hhe  system  should  not  be  encumbered  with  such  names;" 
but  they  have  been  admitted  in  deference  to  custom  and 
general  opinion.* 

The  rules  of  the  British  Association,  intended  fx)  secure 
uniformity,  have  called  into  existence  a  few  active  opponents, 
seeking  to  distinguish  themselves  by  the  employment  of  pre- 
Linnean  and  MS.  names,  on  the  pretence  of  carrying  out  the 
**law  of  priority"  (p.  48).  But  this  foUy  has  reached  its 
height,  and  will  fall  into  contempt  when  it  has  lost  its 

novelty.f 

The  investigation  of  dat«s  is  the  most  disheartening  work 
upon  which  the  time  of  an  author  can  be  employed ;  it  is 
never  safe  to  take  them  second-hand,  and  even  reference  to 
the  original  works  is  not  always  satisfactory.^ 

Those  portions  of  the  work  have  been  treated  in  most 
detail  which  throw  light  on  particular  branches  of  anatomy 
and  physiology ;  or  on  great  natural  history  problems,  such 

*  All  the  blundering  and  bad  spelling  of  English  and  French  genus-makers  will  be 
found  carefully  recorded  in  the  "  Index  Genemm  Malacozoorum.''  by  the  accurate  and 
lamented  Dc»  Hemnannsen,  a  work  indispensable  to  every  writer  on  Conchology. 

t  One  example  wiU  suffice.  In  an  **  Athenaeum  *'  report,  by  Prof.  E.  Forbes,  the 
name  "  Lottia  f ulva  *'  was  misprinted  "  Jothia  fulva ;  **  but  although  immediately 
corrected,  the  erratum  was  formally  installed  as  a  "  new  genus,"  in  the  works  of 
Uray,  Philippi,  Catlow,  Adams,  and  other  conchologists ! 

X  The  dates  on  the  title  pages  of  Journals  and  Transactions  of  Scientific  Societies, 
juv  aot  usiralljr  dates  qfpublieoHonf  but  refer  to  the  years  for  which  they  are  issued  to 
^eMobgcrii^jv.    II  ig  almost  impoeaiUB  aftarwaids  to  coTtect  these  ta^ae  a«te%. 
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as  the  value  of  species  and  genera,  and  tho  laws  of  geogra- 
phical and  geological  distribution.  It  is  in  these  departments 
that  the  affinity  of  natural  science  to  the  highest  kinds  of 
human  knowledge  is  most  distinctly  Been ;  and  in  them  the 
richest  and  noblest  results  are  to  be  obtained.  Por  to  the 
thoughtful  and  earnest  investigator,  nature  ever  discloses 
indications  of  harmony  and  order,  and  reflects  the  attributes 
of  the  Maker. 

The  recreations  of  the  young  seldom  fail  to  exercise  a 
serious  influence  on  afterlife;  and  the  utility  of  their  pur- 
suits must  greatly  depend  on  the  spuit  in  which  they  are 
followed.  If  wisely  chosen  and  conscientiously  prosecuted, 
they  may  help  to  form  habits  of  exact  observation ;  they  may 
train  the  eye  and  mind  to  seize  upon  characteristic  facts,  and 
to  discern  their  real  import;  to  discriminate  between  tho 
essential  and  the  accidental,  and  to  detect  the  relations  of 
phenomena,  however  widely  separated  and  apparently  unlike. 
In  this  way  **  la  belle  Science  "  (as  Mr.  Gaskoin  calls  Con- 
chology !)  may  acquire  the  influence  of  pursuits  more  usually 
resorted  to  for  mental  development  and  discipline. 

The  wood-cuts  have  been  principally  executed  by  Miss 
A.  "N.  Waterhouse,  of  Marlborough  House,  from  original 
drawings  by  the  Author;  and  although  printed  from  stereo- 
types, they  have  the  advantage  of  accurately  representing 
what  was  wished  to  be  shown. 

The  engravings  of  Mr.  'Wilson  Lowiy  speak  for  themselves ; 
many  of  the  figures  are  from  the  specimens  in  his  cabinet ; 
and  the  interest  he  has  taken  in  the  work  will  be  seen  in  the 
care  with  which  the  technical  characters  of  the  shells  are 
expressed. 


Tho  above  paragraphs,  forming  the  principal  portiou  of  tb^ 
Preface  to  the  first  edition  of  this  work,  will  suffice  to  B\iO^^^^^ 
objects  which  the  Ute  Author  bad  in  view.    A  fe'S^  fxflA^^"^^^^ 
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words  arc  required  in  order  to  indicate  in  what  respects  this  edi- 
tion differs  from  its  predecessor.  In  the  first  edition  the  work 
consisted  of  three  parts,  in  this  it  consists  of  two.  In  Part  I. 
is  comprised  the  general  remarks  on  the  structure,  distribution, 
&c.,  of  the  Mollusca,  while  Pai-t  II.  is  devoted  to  the  Sy- 
nopsis of  the  Genera.  The  chapter  on  Tunicata  has  been 
omitted,  since  they  are  more  nearly  allied  to  the  Polyzoa 
than  to  the  Mollusca  proper,  and  since  the  treatment  of  the 
Molluscoidan  group  would  have  made  the  work  inconveniently 
bulky.  It  seemed  preferable,  therefore,  to  devote  a  future 
volume  of  the  series  to  the  MoUuscoida  (embracing  both  the 
Tunicata  and  the  Polyzoa)  than  to  describe  them  in  the 
present  work.  The  book  has  been  subjected  to  a  complete 
revisal,  and  numerous  alterations  and  additions  have  been 
made ;  but  the  reviser  has  interfered  as  little  as  possible 
with   the  Author's    original    classification    and    systematic 

arrangement. 

A.  B. 
Sept.,  1866. 
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PART     I. 


CHAPTEB  1. 

ON  THS  FOSmOy  OF  THE  MOLLTTSGA  IN  THE  ANIICAL  ETNGDOM. 

All  Iqiown  animals  are  constructed  upon  five  different  types, 
and  constitute  as  many  natural  diyisions  or  sub-kingdoms. 

1.  The  liighest  of  these  groups  ia  separated  from  the  next 
below  it  by  a  sharp  line  of  distinction.  In  it  the  main  mass  of 
the  nervous  system  is  placed  on  the  dorsal  side  of  the  body,  and  is 
in  no  instance  pierced  by  the  alimentary  canal.  It  is  separated 
from  tho  alimentary  canal  by  a  partition,  which  in  most  cases 
is  bony,  and  divided  into  separate  parts,  known  as  vertebrse ; 
while  in  a  few  it  is  cartilaginous,  and  not  divided  into  distinct 
parts.  Vertebrae  are  a  common  feature  amongst  the  Veriebrata, 
as  this  sub-kingdom  is  called ;  but  they  do  not  form  an  essential 
characteristic,  as  the  name  might  seem  to  imply.  Distinct 
organs  are  devoted  to  the  functions  of  respiration  and  circu- 
lation; the  sexes  are  generally  distinct;  each  individual  is 
generally  developed  from  a  single  egg.    Blood  red. 

2.  In  the  second  sub-kingdom,  or  Molluscay  which  is  well 
exemplified  by  the  common  garden  snail,  the  nautilus,  and  the 
oyster,  the  soft  parts  are  in  most  cases  protected  by  an  external 
shell,  which  is  harder  than  the  bones  of  the  vertebrates,  and  the 
covering  of  the  crab  and  lobster.  It  consists  almost  entirely  of 
carbonate  of  hme,  while  the  bones  of  the  vertebxatea  coTi\«fli  ^ 

large  proporidon  of  phosphate  of  linie.     The  sheUs  oi  ifitKfS  ^^ 
the  Braobiopoda,  Buch  asZingtOa,  and  of  a  few  oi  t^iftPV-^to^o^ 
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euch  as  Conularia,  are  ricli  in  the  phosphate  of  lime.  The 
digestiye  cavity  is  completely  separated  from  the  walls  of  the 
body.  The  nervous  system  consists  of  three  pairs  of  ganglia, 
except  in  the  Brachiopoda,  and  these  nervous  centres  are  very 
much  scattered.  Hence  Professor  Owen  has  proposed  the  term 
Heterogangliata  for  the  great  group  of  Mollusca.  The  end  of 
the  alimentary  canal  nearest  the  mouth  is  surrounded  by  the 
ganglia  which  supply  the  foot  and  head. 

3.  The  various  tribes  of  insects,  spiders,  crabs,  starfishes, 
echinoderms,  entozoa,  and  worms,  have  no  internal  skeleton ; 
but  to  compensate  for  it,  their  outer  integument  is  sufl&ciently 
hard  to  serve  at  once  as  a  support,  a  covering,  and  a  defence 
for  the  soft  parts.  This  external  armature,  like  the  bodies  and 
limbs  which  it  covers,  is  divided  into  segments  or  joints,  which 
well  distinguishes  the  members  of  this  group  from  the  others. 
The  propriety  of  arranging  worms  with  insects  will  be  seen,  if 
it  be  remembered  that  even  the  butterfly  and  bee  commence 
existence  in  a  very  worm-like  form.  TMs  division  of  jointed 
animals  bears  the  name  of  the  AnnuloSa,  The  nervous  system 
consists  of  ganglia  arranged  in  pairs  in  the  middle  line  of  the 
body.  Prom  this  equal  lateral  development  of  the  nervous 
centres  Professor  Owen  calls  the  group  Homogangliaiat  The 
nervous  system  is  traversed  by.  the  alimentary  canal.  The 
radiated  animals  form  a  part  of  this  sub-kingdom. 

4.  The  next  sub-kingdom  comprises' most  of  the  polypes, 
such  as  sea-anemones,  the  fresh-water  hydra,  and  corals,  in 
which  the  general  cavity  of  the  body  communicates  freely  with 
that  of  the  digestive  apparatus,  on  which  account  they  are 
called  Ccelenteraia.  The  soft;  parts  forming  the  body  wall  are 
composed  of  two  distinct  membranes;  there  is  no  heart;  no 
apparent  special  respiratory  organ;  and  in  most  oases  very 
slight  traces  of  a  nervous  system. 

5.  AH  the  animals  not  combined  in  the  above  groups,  such  as 
the  sponges,  the  foraminifera,  and  a  large  proportion  of  the 
microscopic  animalcules,  form  the  last  sub-kingdom,  named 
Protozoa,  They  are  characterised  by  a  general  absence  of  any 
special  organ. 

There  seems  to  be  a  much  closer  relationship  between  the 

I   moUuscan  and  the  protozoic  sub-kingdoms  than  between  the 

molluscan  and  any  of  tho  others.    It  is  always  easier  to  pass 

from  the  highest  part  of  a  sub-kingdom  downwards  in  the  scale 

^f  2}ah2TB  than  to  pass  upwards.     Thus  we  can  step  from  one 

-^.rzo.  ^  oDother  vntbont  meeting  with  any  maxked  di^anc^ioTi 

^^  ^^  Oephalopods  to  the  Brachiopods,  and  from  t\»m  \^  t\LQ 
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ProtoKoa.  in  the  same  way  we  can  pass  from  the  highest  of  the 
Aminlosa  to  the  I^rotozoa.  But  we  cannot  find  any  continnonfl 
succession  of  adult  forms  which  will  connect  the  Annulosa  with 
the  MoUusca,  or  the  MoUusca  with  the  Vertebrata. 

Much  use  is  made  of  the  terms  high  and  low  in  speaking  of 
am'TTialfl ;  and  it  is  important  to  bear  in  mind  that  they  are  by 
no  means  intended  to  imply  that  there  is  any  difference  in  the 
degree  of  perfection,  or  that  one  animal  is  less  fitted  to  subserve 
the  purposes  of  life  than  another.  By  an  animal  of  a  low 
organisation  is  simply  meant  one  in  which  all  the  functions 
of  life  are  carried  on  by  means  of  a  few  organs.  The  greater 
the  number  of  organs  that  are  set  apart  to  perform  special 
fonctions  the  higher  is  the  animal  said  to  be. 

The  evidence  afforded  by  geological  researches  seems  to  show 
that  the  leading  types  of  animal  structure  have  existed  from  a 
comparatively  early  period  in  the  history  of  the  globe ;  and  that 
all  forms  which  have  left  any  indications  of  their  existence 
belong  to  one  or  other  of  these  types.  The  oldest  fossils  known 
at  the  present  time  belong  to  the  Protozoa ;  but  next  to  them 
come  the  Mollusca. 

By  adding  to  the  living  population  of  the  world,  those  forms 
which  peopled  it  in  times  long  past,  we  may  arrive  at  some 
dim  conception  of  the  great  scheme  of  the  animal  kingdom. 
And  if  at  present  we  see  not  the  limits  of  the  temple  of  nature, 
nor  fully  comprehend  its  design, — at  least  we  can  feel  sure  that 
there  is  a  boundary  to  this  present  order  of  things ;  and  that 
there  has  b6en  a  plan,  such  as  we,  from  our  mental  constitu- 
tion, are  able  to  appreciate,  and  to  study  with  6vef-increasing 
admiration. 

Classes  of  the  Mollusca. 

This  sub-kingdom  consists  of  two  groat  groups,  viz.,  the 
mollusca  proper  and  the  molluscoidu*  The  mollusca  are  animals 
with  soft  bodies,  enveloped  in  a  muscular  skin,  and  usually 
protected  by  a  univalve  or  bivalve  shell.  That  part  of  their 
integument  which  contains  the  viscera  and  secretes  the  shell,  is 
termed  the  m^rntU  ;  in  the  univalves  it  takes  the  form  of  a  sac, 
with  an  opening  in  front,  from  which  the  head  and  locomotive 
organs  project :  in  the  bivalves  it  is  divided  into  two  lobes. 

The  univalve  mollusca  are  encephaloiia,  or  furnished  vnto.  a 
distinct  head;  they  have  eyes  and  tentacula,  and  the  mouth  if 
armed  either  wiih  jaws  or  with  tooth  straps.*      Ou-^«  s^^ 

*  One  of  the  drawbacks  to  the  study  of  mollusca  is  the  prevalence  ot  encVvlcnsA  «» 
/aw^Mnn0,feet,  &c.    The  reader  mmt  not  suppose  that  the  paxtsao  dea^^^^^^^ 
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divided  them  into  three  olossee,  fonnded  on  the  modlGcatioiis  of 
Uieir  feet,  or  principal  locomotive  organs. 

I.  The  cuttle-fishes  conetitate  the  first  class,  and  are  termed 


Fig.  1.*  Oral  u] 

C'^hahpoda,^  beoanse  their  feet,  or  more  properly  arrm,  are 
eo  attached  to  the  head  as  to  form  a  circle  round  the  month. 
2.  In  the  Qa«teropoSa,X  or  enails,  the  under  side  of  the  body 


Fij.a.  Aa«rtMop<NL(  ^.S.APtB(ei»d.r 

ftirmB  a  single  muscular  foot,  on  whioh  the  anim^  creep  or 
glide. 

hamoloeinii  In  the  vertebnoa  md  in  Hie  mtf  o»c».    When  eppliefl  to  Uw  Istler,  Uu 
tdnui  are  vague  Bud  Indeflnlls  la  mewing. 

•  Fig.  1.  iW«D  vidfarit.  Lam.  J.  From  ft  ipeelmon  UkEB  off  Tenlir,  bj  J.  8. 
BowerbaDk,  Eh).  Ths  mudiUu  an  »en  in  the  centre,  lunminded  b;  tUe  cinulai 
lip,  the  buccal  membrsne  (witli  two  rowa  at  moBll  eups  on  iu  lobet).  the  eight  MMile 
aimi,  and  the  long  Fedimcalaiedtentulea  (CI,  iritb  Chtit  enlarged  eitremlUea  or  dub* 
(ij-    The  dortal  amu  are  lettered  U,  the  tunnel/ 

t  Frem  aphaU,  the  head,  and  ftda,  feet.    See  the  bondsplece  and  pL  I. 

t  Ourer.  Ihe  nndei  aide  of  tbe  bod)'. 
f  S^.£  jiii/irdarrtenaniFimkai.  m)maL»iog!peilinBnlnlheBrltl«hMnaemi», 

/  ■/»■  S.  ^^vinlri^iiiaia,  Ltm.,  tKim  Quo?  and  QMmoid. 


3.  The  PtcK^oda  *  inhabit  the  sea  only,  and  swim  with  a  pair 
of  fins,  extending  oatwatdH  from  the  sides  of  the  head. 

The  oHier  moUasca  are  acephaUnu,  or  destitule  of  any  distinct 
head ;  tbey  are  all  aqoatio,  and  most  of  them  are  attached  or 
have  no  means  of  moving  bom.  place  to  place.  They  are  divided 
into  three  classes,  characteriHed  by  modifications  in  their  breath- 
ii^-organ  and  shell. 

4.  The  Srachiopoda  f  are  bivalves,  hftving  one  shell  placed  on 
the  back  of  the  animal,  and  the  other  in  front;  they  take  their 
name  from  two  long  ciliated  arms,  developed  from  the  sides  of 


Figa.  i,  i,  e.  BnicliiopodLt 

the  month,  with  which  they  create  curreuts  that  bring  them 
food.  These  arms  were  formerly  sapposed  to  take  the  place  of 
the  feet  in  the  previously-mentioned  classes.  They  are,  how- 
ever, essentially  breathing  organs,  and  conseqaently  the  term 
Brachionoiranchia  (arra-breatherB)  has  been  proposed  fcr  tho 
erroneons  one  of  Brachiopoda  (arm-footed). 

6.  The  LameUibranchiata,  §  or  ordinary  bivalves  (like  tho 
oyster),  breathe  by  two  pairs  of  gilla,  in  the  form  of  flat  mem- 
branous plates,  attached  to  the  minUe  ;  one  valye  is  applied  to 
the  right,  tho  other  to  the  loft  side  of  the  body.  This  chiss  is 
sometimes  called  Cottchifera. 

The  runicaiohave  no  shell,  bnt  are  protected  by  an  elastic, 
gelatinous  tunic,  with  two  orifices ;  the  breathing  oi^an  takes 
the  fcrm  of  an  inner  tunic,  or  of  a  riband  stretched  across  tho 
internal  cavity.    These  together  with  the  Felyzoa,  and  perhaps 

■  PUron,  ming. 

t  «g.  *■  (3.  t  Blistncliaulla  jailtaea,  Chem.  .p.,  ioati  ralve.  '^* '''*  ^^ 
Juku.  <J.)Ifleil'.idB  (lew  of  both  islyest/,  the  cardinal  mnaclra.ty^lAc^Uie"^'" 

y  ZjmtffOnaic/UaUi,  pltte-e^ed. 
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ttiQ  Biachiopoda,  form  the  sab-olafia  of  Molhueoida.  In  the 
first  editioa  the  Tumcaia  were  described  in  detail,  but  they  aie 
omitted  in  this  for  reaaons  stated  in  the  pre&ce. 

Five  of  these  modificatioiia  of  the  moUuBoaji  typo  of  organi- 
sation were  known  to  Liunmus,  who  referred  the  animal  b  of  all 
hia  genera  of  eheU-fiah  to  one  or  other  of  them ;  *  but  unfortn- 
nately  he  did  not  himself  adopt  the  truth  which  he  waa  the 
fiiat  to  see ;  and  here,  as  in  his  botany,  employed  cm  artificial, 
in  preference  to  a  natural  method. 

The  Byatematic  arrangement  of  natural  ol^ectfi  ought  not, 
however,  to'be  guided  by  conTBnience,  nor  "  framed  merely  for 
the  purposes  of  easy  lem^embrance  and  communication."    The 


Fig.  T,  4  Bi™i7S.t  ««■ 

true  meUiod  muBt  be  suggested  by  the  objects  themselyea,  by 
i  their  qualities  and  relations ; — it  may  not  be  easy  to  leam, — it 
may  require  perpetual  modification  and  adjustment, — but  inas- 
much as  it  represents  the  existing  state  of  knowledge  it  will  yi- 

■  The  LLnnaan  types  were— SefJa.  LimBit,  Olio,  Anomia,  Aiciili*.      Ter^ralnia 
wad  included  vith  Anomla,  tiB  organiaatian  beio;  ujiluiown. 
t  Uga  truacata,  L.  J.    From  Forbu  snd  Unaley, 
t.dnM,amfitfu^.illia.     JJei/ rejuTWUlaliom  from  aipednKnawaetl^S  Mt 
*;  elT  Tenby. 
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m  the  TJi^BESTAWDnra  of  the  subject,  wliereaa  a  '*  dead  and 
arbitrary  airangement"  is  a  perpetual  bar  to  advancement, 
"contaiiiing  in  itself  np  prinoiple  of  progression."  {Coleridge,) 

Habits  aed  Eookomy  op  thb  Mollusga. 

Every  living  creature  has  a  history  of  its  own;  each  has 
characteristics  by  which  it  may  be  known  from  its  relatives ; 
each  has  its  own  territory,  its  appropriate  food,  and  its  duties 
to  perform  in  the  economy  of  nature.  Our  present  purpose, 
however,  is  to  ppint  out  those  circumstances,  and  trace  the 
progress  of  those  changes  which  are  not  peculiar  to  individuals 
or  to  species,  \)ut  have  a  wider  application,  and  form  the  history 
of  a  great  class. 

In  their  infuioy  the  molluscous  animals  are  more  alike,  both 
in  appearance  and  habits,  than  in  after  life ;  and  the  fry  of  the 
aquatic  races  are  almost  as  di^rent  from  their  parents  as  the 
caterpillar  from  the  butterfly.  The  analogy,  however,  is  reversed 
in  one  respect ;  for  whereas  the  adult  shell-flsh  are  often  seden- 
tary, or  ambulatory,  the  young  are  all  swimmers  j  so  that  by 
n^eans  of  their  flni9  and  the  ocean-currents,  they  travel  to  long 
distances,  and  thus  diflbse  their  race  as  far  as  a  suitable  climate 
and  pouditions  ape  foiind.  Myriads  of  these  little  voyagers 
drift  firom  the  shores  into  the  opeu  sea  and  there  perish ;  their 
tiny  and  fragile  shells  become  part  of  a  deposit  constantly 
accumulating,  even  in  the  deepest  parts  of  the  sea. 

Some  of  these  little  creatures  shelter  themselves  beneath  the 
shell  of  their  parent  for  a  time,  and  many  can  spin  silken 
threads  with  which  to  moor  themselves,  and  avoid  being  drifted 
away.  They  all  have  a  protecting  shell,  and  even  the  young 
bivalves  have  eyes  at  this  period  of  their  lives,  to  aid  them  in 
choosing  an  appropriate  locality. 

After  a  few  days,  or  even  less,  of  this  sportive  existence,  the 
sedenta^  tribes  settle  in  the  place  they  intend  to  occupy  during 
the  remainder  of  their  lives.  The  tunicary  cemente  itself  to 
rock  or  sea- weed ;  the  ship-worm  adheres  to  timber,  and  the 
pholas  and  lithodomus  to  limestone  rocks,  in  which  they  soon 
excavate  a  chamber  which  renders  their  first  means  of  anchorage 
unnecessary.  The  mya  and  razor-fish  burrow  in  sand  or  mud ; 
the  mussel  and  pinna  spin  a  byssus ;  the  oyster  and  epondylus 
attach  themselves  by  spines  or  leafy  expansions  of  their  sheU ; 
the  hrachiopoda  axe  all  fixed  by  similar  means,  and  even  some 
of  the  gajgtBTopods  become  Yolnntary  prisoners,  aa  fke  hvpipo^'lJ* 
and  per^ne^us. 
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Other  tribes  retain  the  power  of  trayelling  at  will,  and  shift 
their  quarters  periodically,  or  in  search  of  food;  the  river- 
mussel  drags  itself  slowly  along  by  protruding  and  contracting 
its  flexible  foot;  the  cockle  and  trigonia  have  the  foot  bent, 
enabling  them  to  make  short  leaps ;  the  scallop  (peden  opercu- 
laria)  swims  rapidly  by  opening  and  shutting  its  tinted  valves. 
Nearly  all  the  gasteropods  creep  like  the  snail,  though  some  are 
much  more  active  than  others ;  the  pond-snails  can  glide  along 
the  surface  of  the  water,  shell  downwards ;  the  nucleobranchs 
and  pteropods  swim  in  the  open  sea.  The  cuttle-fish  have  a 
strange  mode  of  walking,  head  downwards,  on  their  outspread 
arms ;  they  can  also  swim  with  their  fins,  or  with  their  webbed 
arms,  or  by  expelling  the  water  forcibly  from  their  branchial 
chamber;  the  calamary  can  even  strike  the  surface  of  the  sea 
with  its  tail,  and  dart  into  the  air  like  the  flying-fish. — {Owen.) 

By  these  means  the  mollusca  have  spread  themselves  over 
evely  part  of  the  habitable  globe ;  every  region  has  its  tribe ; 
every  situation  its  appropriate  species ;  the  land-snails  frequent 
moist  places,  woods,  sunny  banks  and  rocks,  climb  trees,  or 
burrow  in  the  ground.  The  air-breathing  limneids  live  in 
fresh- water,  only  coming  occasionally  to  the  surfiace ;  and  the 
auriculas  live  on  the  sea-shore,  or  in  salt-marshes.  In  the  sea 
each  zone  of  depth  has  its  molluscous  fauna.  The  limpet  and 
periwinkle  live  between  tide-marks,  where  they  are  left  dry 
twice  a  day ;  the  trochi  and  pttrpurce  are  found  at  low  water, 
amongst  the  sea- weed ;  the  mussel  affects  muddy  shores,  the 
cockle  rejoices  in  extensive  sandy  flats.  Most  of  the  finely- 
coloured  shells  of  the  tropics  are  found  in  shallow  water,  or 
amongst  the  breakers.  Oyster-banks  are  usually  in  four  or 
five  fathoms  water;  scallop-banks  at  twenty  fathoms.  The 
terehratulce  are  found  at  still  greater  depths,  commonly  at  flffcy 
fathoms,  and  sometimes  at  one  hundred  fathoms,  even  in  Polar 
seas.  The  fairy-like  pteropoda,  the  oceanic  snail,  and  multi- 
tudes of  other  floating  molluscs,  pass  their  lives  on  the  open 
sea,  for  ever  out  of  sight  of  land ;  whilst  the  litiopa  and  scyllcea 
follow  the  gulf- weed  in  its  voyages,  and  feed  upon  the  green 
delusive  banks. 
I  The  food  of  the  mollusca  is  either  vegetable,  infusorial,  or 
animal.  All  the  land-snails  are  vegetable-feeders,  and  their 
depredations  are  but  too  well  known  to  the  gardener  and 
farmer  ;  many  a  crop  of  winter  corn  and  spring  tares  has  been 
wasted  by  the  ravages  of  the  "small  grey  slug."  They  have 
their  likings,  too,  for  particular  plants,  most  of  the  pea-tribe 
^U2d  cabbage-tribe  are  fa,TO\mlQS,  bnt  they  hold  whit^  m\xa\ai^ 
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in  abhorrence,  and  fast  or  shift  their  quarters  while  that  crop  is 
on  the  ground.*  Some,  like  the  **  cellar-snail,"  feed  on  crypto- 
gamic  vegetation,  or  on  decaying  leaves;  and  the  slugs  are 
attracted  by  fungi^  or  any  odorotLS  substances.  The  round- 
mouthed  sea-snails  are  nearly  all  vegetarians,  and  consequently 
limited  to  the  shore  and  the  shallow  waters  in  which  sea-weeds 
grow.  Beyond  fifteen  fathoms,  almost  the  only  vegetable  pro- 
duction is  the  nullipore ;  but  here  corals  and  homy  zoophytes 
take  the  place  of  algcBj  and  afford  a  more  nutritious  diet. 

The  whole  of  the  bivalves,  and  other  headless  moUuscs  live 
on  infusoria,  or  on  microscopic  plants,  brought  to  them  by  the 
current  which  their  ciliary  apparatus  perpetually  excites ;  such, 
too,  must  be  the  sustenance  of  the  magilus,  sunk  in. its  coral 
bed,  and  of  the  calyj>trcea,  fettered  to  its  birth-place  by  its  cal- 
careous foot. 

The  carnivorous  tribes  prey  chiefly  on  other  shell-fish,  or  on 
zoophytes ;  since,  with  the  exception  of  the  cuttle-fishes,  their 
organisation  scarcely  adapts  them  for  pursuing  and  destroying 
other  classes  of  animals.  One  remarkable  exception  is  formed 
by  the  atili/er,  which  lives  parasitically  on  the  star-fish  and  sea- 
urchin;  and  another  by  the  testaceUa,  which  preys  on  the 
common  earth-worm,  following  it  in  its  burrow,  and  wearing 
a  buckler,  which  protects  it  in  the  rear. 

Most  of  the  siphonated  univalves  are  animal-feeders;  the 
carrion-eating  stromb  and  whelk  consume  the  fishes  and  other 
creatures,  whose  remains  are  always  plentiful  on  rough  and 
rocky  coasts.  Many  wage  war  on  their  own  relatives,  and 
take  them  by  assault ;  the  bivalves  may  close,  and  the  oper- 
culated  nerite  retire  into  his  home,  but  the  enemy,  with  reisp- 
like  tongue,  armed  with  siliceous  teeth,  files  a  hole  through 
the  shell, — ^vain  shield  where  instinct  guides  the  attack!  Of 
the  myriads  of  small  shells  which  the  sea  heaps  up  in  every 
sheltered  **  ness,"  a  large  proportion  will  be  found  thus  bored 
by  the  whelks  and  purples ;  and  in  fossil  shell-beds,  such  as 
that  in  the  Touraine,  nearly  half  the  bivalves  and  sea-snails 
are  perforated, — ^the  relics  of  antediluvian  banquets. 

This  is  on  the  shore,  or  on  the  bed  of  the  sea ;  far  away  from 
land  the  carinaria  and  firola  pursue  the  floating  acalephe ;  and. 
the  argonaut,  with  his  relative  the  spxrula,  both  carnivorous, 
are  found  in  the  "  high  seas,"  in  almost  every  quarter  ot  tne 
globe.     The  most  active  and  rapacious  of  all  are  the  calamanes 

*  iHlate  lime-water  and  very  weak  alkaline  solationfl  are  moie  i«>t»Il  lo  «»«»» >«*^ 
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and  cuttles,  \flio  Yin4icate  tliejr  high  position  i|i  tlie  natuy^Usts* 
"  system,'*  by  preying  even  on  fishes. 

As  tlie  sliell-fisli  are  great  eaters,  so  iri  thei;:  tu^n  they  afforfi 
food  to  manyptliey  preatures;  fulfilling  the  universal  law  pf 
eating  and  being  eaten.  Civilised  man  still  swallows  the 
oyster,  although  snails  arp  x^o  longer  reckoned  "a  dainty  dish;" 
mussel,  cockles,  an4  periwinkles  are  in  great  esteem  with 
children  and  the  other  xinsopjiisticated  classes  of  society ;  an^ 
so  are  scallops  and  the  hqliotis,  where  they  ca^  be  obtained. 
Two  kinds  of  whelk  are  b;:Qi;ght  to  the  London  market  in  great 
quantities;  and  tljie  arms  of  the  cuttle-fish  are  eaten  by  the 
Neapolitans,  aiid  also  by  the  East  Indians  and  Malays.  In 
seasons  of  scarcity,  vast  quantities  of  shell-fish  are  consumed 
by  the  poor  inhabitants  of  the  Scotch  and  Irish  coasts.*  Still 
more  are  regularly  collected  for  bait;  the  calamary  is  much 
used  in  the  cpd-fishery,  off  Newfoundland,  and  the  limpet  and 
whelk  o;^,  our  own  cqasts. 

Many  wild  animals  feed  0n  shell-fish ;  the  rat  and  the  :cacpqon 
seek  for  them  on  the  sea-shore  when  pressed  by  hunger ;  the 
South  American  otter,,  and  the  crab- eating  oppssum  constantly 
resort  to  salt-marshes,  and  the  sea,  in  order  to  prey  on  the 
mollusca ;  the  great  whale  lives  habitually  on  the  small  floating 
pteropods";  sea-fowl  search  for  the  littoral  species  at  every 
ebbing  tide;  whilst,  in  their  own  element,  the  marine  kind 
are  perpetually  devoured  by  fishes.  The  haddock  is  a  **great 
conchologist ; "  and  spmp  rare  northern  sea-shells  have  been 
rescued,  unbroken,,  from  the  stomach  of  the  cod ;  whilst  even 
the  strong  valves  of  the  cyprina  are  not  proof  against  the  teeth 
of  the  cat-fish  {qnarhicas). 

They  even  fall  a  prey  to  animals  much  their  inferiors  in 
sagacity ;  the  star-fish  swallows  the  small  bivalve  entire,  and 
dissolves  tjie  animal  out  of  its  shell;  ei,nd  the  bubble-shell 
(phiUne)y  itself  predacious,  is  eaten  both  by  star-fish  and  sea- 
anemone  {actinia). 

The  land-snails  afford  food  to  many  birds,  especially  to  the 
thrush  tribe;  and  to  some  insects,  for  the  luminous  larva  of 
the  glow-worm  Ijves  on  them,  and  some  of  the  large  predacious 
beetles  (e.g.,  carahua  violaceua  and  goerius  olensjj  occasionally 
kill  slugs. 

The  greatest  enemies  of  the  moUitsca,  however,  are  those  of 

•  See  Hugh  Miller's  "  Scenea  and  Legends  of  the  North  of  Scotland."     The  Kjok. 
Aag9g»advips,  or  liitchen  refuse-heaps,  which  have  been  found  so  abundantly  in  Den- 
jcS!?  ^^Z^^^'  ^^^  Zealand,  and  elsewhere,  are  BometimeB  hvmdreaa  ol  -swe^  Vti 
^^^Vta^ai2ifcoajH^edaJmoateDtSreiyofBheUB, 


HABITS  ASH  ECONOMY  OP  THE  KOIXUSCA.  W 

their  own  nation.  Scarcely  one-]ialf  the  shelly  txdbes  graze 
peacefully  on  sea-weed,  or  subsist  on  the  nutrient  particles 
which  the  sea  itself  brings  to  their  mouths ;  the  rest  browse 
on  living  zoophytes,  or  prey  upon  the  vegetable-feeders. 

Yet  in  no  class  is  the  instinct  of  **  self-preservation"  stronger, 
nor  the  means  of  defence  more  adequate;  iJieir  shells  seem 
expressly  given  to  compensate  for  the  slowness  of  their  move-  < 
ment,  and  the  dimness  of  their  senses.  The  cuttle-fish  escapes 
from  attack  by  swimming  backwards  and  beclouding  the  water 
with  an  inky  discharge ;  and  the  sea-hare  {aplysia)  pours  out, 
when  irritated,  a  copious  purple  fluid,  formerly  held  to  be 
poisonous.  Others  rely  on  passive  resistance,  or  on  conceal- 
ment, for  their  safety.  It  has  been  frequently  remarked  that 
molluscs  resemble  the  hue  and  appearance  of  the  situation  they 
frequent ;  thus,  the  limpet  is  commonly  overgrown  with  halani 
and  sea-weed,  and  the  ascidian  with  zoophytes,  which  form  an 
effectual  disguise ;  the  lima  and  modiola  spin  together  a  screen 
of  grotto-work.  One  ascidian  (a.  cochlipera)  coats  itself  with 
shell-sand,  and  the  carrier-trochus  cements  shells  and  corals  to 
the  margin  of  its  habitation,  or  so  loads  it  with  pebbles,  that 
it  looks  like  a  little  heap  of  stones. 

It  must  be  confessed  that  the  instincts  of  the  sheU-fish  are 
of  a  low  order,  being  almost  limited  to  self-preservation,  the 
escape  from  danger,  and  the  choice  of  food.  An  instance  of 
something  like  social  feeling  has  been  observed  in  a  Boman 
snail  {helix  pomatia),  who,  after  escaping  from  a  garden,  re* 
turned  to  it  in  quest  of  his  fellow-prisoner; — ^but  the  accom- 
plished naturalist  who  witnessed  the  circumstance  hesitated  to 
record  a  thing  so  unexampled.  The  limpet,  too,  we  learn  from 
the  observations  of  Mr.  George  Boberts,  of  Lyme  Begis,  is  fond 
of  home,  or  at  least  possesses  a  knowledge  of  topography,  and 
returns  to  the  same  roost  after  an  excursion  with  each  tide. 
Professor  Porbes  has  immortalised  the  sagacity  of  the  razor- 
fish,  who  submits  to  be  salted  in  his  hole,  rather  than  exposo 
himself  to  be  caught,  after  finding  that  the  enemy  is  lying  in. 
wait  for  him.  On  the  other  hand,  Mr.  Bowerbank  has  a  curious 
example  of  "instinct  at  fault,"  in  the  fossil  spine  of  a  sea- 
urchin,  which  appears  to  have  been  drilled  by  a  carnivorous 

ga8te^:opQ4. 

We  have  spoken  of  shell-fish  as  articles  of  food  but  they  have 
other  uses,  even  to  man ;   they  are  the  toys  of  children,  who 
hear  in  them  the  roaring  of  the  sea ;  they  are  tbfi  ^n^^  ^^^ 
**  coUeciojv '' — whose  wealth  ia  in  a  cone  or  **  w^^^^^"^^^  * 
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and  they  are  the  ornaments  of  barbarous  tribes.  The  Friendly- 
Islandex"  wears  the  orange-cowry  as  a  mark  of  chiefkainslup 
{8tutchhury)y  and  the  New  Zealander  polishes  the  elenchue  into 
an  ornament  more  brilliant  than  the  "pearl  ear-drop"  of 
classical  or  modem  times.  {Clarke,)  One  of  the  most  beautiful 
substances  in  nature  is  the  shell-opal,  formed  of  the  remains  of 
the  ammonite.  The  forms  and  colours  of  shells  (as  of  all  other 
natural  objects),  answer  some  particular  purpose,  or  obey  some 
general  law ;  but  besides  this,  there  is  much  that  seems  specially 
intended  for  our  study,  and  calculated  to  call  forth  enlightened 
admiration.  Thus  the  tints  of  many  shells  are  concealed  during 
life  by  a  dull  external  coat,  and  the  pearly  halls  of  the  nautilus 
are  seen  by  no  other  eyes  than  ours.  Or  descending  to  mere 
**  utility,"  how  many  tnicts  of  coast  are  destitute  of  limestone, 
but  abound  in  shell-banks  which  may  be  burned  into  lime ;  or 
in  shell-sand,  for  the  use  of  farmers.* 

Not  much  is  known  respecting  the  individual  duration  of  the 
shell-fish,  though  their  length  of  life  must  be  very  variable. 
Many  of  the  aquatic  species  are  annuals,  fulfilling  the  cycle  of 
their  existence  in  a  single  year ;  whole  races  are  entombed  in 
the  wintry  tide  of  mud  that  grows  from  year  to  year  in  the  beds 
of  rivers,  and  lakes,  and  seas ;  thus,  in  the  Wealden  clay  we 
find  layer  above  layer  of  small  river-snails,  alternating  with 
thin  strata  of  sediment,  the  index  of  immeasurably  distant 
years.  Dredgers  find  that  whilst  the  adults  of  some  shell-fish 
can  be  taken  at  all  seasons,  others  can  be  obtained  late  in  the 
autumn  or  winter  only;  those  caught  in  spring  and  summer^ 
being  young,  or  half-grown ;  and  it  is  a  common  remark  that 
dead  shells  (of  some  species)  can  be  obtained  of  a  larger  size 
than  any  that  we  find  alive,  because  they  obtain  their  fall 
growth  at  a  season  when  our  researches  are  suspended.  Some 
species  require  part  of  two  years  for  their  full  development; 
the  young  of  the  dorU  and  eolia  are  bom  in  the  summer  time, 
in  the  warm  shallows,  near  the  shore;    on  the  approach  of 


because  they  haye  induced  voyagers  to  collect  Mere  shell-collecting,  however,  is  no 
more  scientific  than  pigeon-fancying,  or  the  study  of  old  china.  For  educational  pur- 
poses the  best  shells  are  the  types  of  genera,  or  species  which  illustrate  particular 
points  of  structure ;  and,  fortunately  f orstudents,  the  prices  have  been  much  diminished 
of  late  years.  A  Carinariay  once  "  worth  100  guineas  **  (Sowerby),  is  now  worth  1*. 
only ;  a  wen  tie-trap  which  fetched  40  guineas  in  1701  (Rumphius)  was  worth  only 
20  guineas  in  1753,  and  may  now  be  had  for  6«.  The  Omus  gloriatnaris  has  fetched 
£60  more  than  once,  and  Cypraa  vmbUicata  has  been  sold  for  £80. 
'*  SLeDsanA  is  only  beneficial  on  peaty  soils,  or  heavy  clay  land.     It  sometime! 

^^^ff^  ^to  limestone,  as  on  the  coast  of  Devon ;  and  al  Guadaio\x\jo,  "^bfixe  it  c<m- 

'^^^ttoniMbens  and  haman  skeletouM  of  recent  date. 
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winter  they  retire  to  deeper  water,  and  in  the  following  spring 
return  to  the  tidal  rocks,  attain  their  full  growth  early  in  the 
smnmer,  and  afker  spawning-time  disappear. 

The  land-snails  are  mostly  biennial ;  hatched  in  the  summer 
and  autumn,  they  are  half-grown  by  the  winter  time,  and 
acquire  their  full  growth  in  the  following  spring  or  summer. 
In  confinement,  a  garden-snail  will  Hve  for  six  or  eight  years ; 
but  in  their  natural  state  it  is  probable  that  a  great  many  die 
in  their  second  winter,  for  clusters  of  empty  shells  may  be 
found,  adhering  to  one  another,  und^  iyied  walls,  and  in  other 
sheltered  situations ;  the  animals  haying  perished  in  their 
hybernation.  Some  of  the  spiral  sea-shells  live  a  great  many 
years,  and  tell  their  age  in  a  yery  plain  and  interesting  man- 
ner, by  the  number  of  fringes  {varices)  on  their  whorls;  the 
contour  of  the  raneUa  and  murex  depends  on  the  regular  re- 
currence of  these  ornaments  which  occur  after  the  same  inter- 
vals in  well-fed  indiyiduals,  as  in  their  less  fortunate  kindred. 
The  ammonites  appear  by  their  variceSy  or  periodic  mouths 
(Pi.  III.,  fig.  3),  to  haye  liyed  and  continued  growing  for  many 
years. 

Many  of  the  biyalyes,  like  the  mussel  and  cockle,  attain  their 
foil  growth  in  a  year.  The  oyster  continues  enlarging  Ids  shell 
by  annual  "  shoots,"  for  four  or  fiye  years,  and  then  ceases  to 
grow  outwards ;  but  yery  aged  specimens  may  be  found,  espe- 
cially in  a  fossil  state,  with  shells  an  inch  or  two  in  thickness. 
The  giant-clam  {tridacna),  which  attains  so  large  a  size  that 
poets  and  sculptors  haye  made  it  the  cradle  of  the  sea-goddess, 
must  enjoy  an  unusual  longevity ;  living  in  the  sheltered 
lagoons  of  coral  islands,  and  not  discursive  in  its  habits,  the 
corals  grow  up  around  until  it  is  often  nearly  buried  by  them ; 
but  allhough  there  seems  to  be  no  limit  to  its  life  (though  it  may 
live  a  century  for  aU  that  we  know),  yet  the  time  will  probably 
come  when  it  will  be  overgrown  by  its  neighbours,  or  choked 
with  sediment. 

The  fresh-water  molluscs  of  cold  climates  bury  themselves 
during  winter  in  the  mud  of  ponds  and  rivers;  and  the  land- 
snails  hide  themselyes  in  the  ground,  or  beneath  moss  and 
dead  leayes.  In  warm  climates  they  become  torpid  during  the 
hottest  and  driest  part  of  the  year.  ^ 

Those  genera  and  species  which  are  most  subject  to  tms 
"  summer  sleep  "  are  remarkable  for  their  tenacity  of  Me ;  wia 
numerous  instancea  have  been  recorded  of  fheii:  iia^otVa.'QftU 
jSvm  diatant  coxmtnea  in  a  liyiag  state.     Xn  3"Q3aa» .       \*.  ^ 
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liad  been  more  tlian  q.  year  out  of  water.*  Tlie  pond-suailp 
{ampvJlarice)  have  been,  found  aliye  in  logs  of  mahogany  from 
HonduTEis  (Mr.  Pickering) ;  and  M.  Caillaud  carried  some  from 
Egypt  to  Paris  packed  in  saw-dust.  Indeed,  it  is  not  easy  to 
•  ascert^  the  limit  of  their  endurance ;  for  Mr.  Laidlay  having 
placed  a  number  in  a  drawer  for  this  purpose,  found  them  alive 
after /w  years,  although  in  the  warm  climate  of  Calcutta.  The 
cycloaiomaa,  Tjrhich  are  also  ojperculatedy  are  well  known  to  survive 
imprisonments  of  ma.ny  months;  but  in  the  ordinary  land- 
snails  such  cases  are  more  remarkable.  Some  of  the  large 
tropical  huUmi,  brought  by  Lieutenant  Graves  from  Valparaiso, 
revived  after  being  packed,  some  for  thirteen,  others  for  twenty 
months.  In  1349  Mr.  Pickering  received  from  Mr.  Wollaston 
a  basket-full  of  Madeira  snails  (of  twenty  or  thirty  different 
species),  three-fourths  of  which  proved  to  be  aHve  after  several 
months'  confinement,  including  b,  sea  voyage.  Mr.  Wollastoi^. 
has  himself  told  us  that  specimens  of  two  Madeira  snails  {helix 
papilio  and  tecti/ormis)  survived  a  fast  and  imprisonment  in 
pill-boxes  of  two  years  and  a  half,  and  that  a  large  number  of 
the  small  helix  turricula,  brought"  to  England  at  the  same  time, 
were  all  living  after  having  been  enclosed  in  a  dry  bag  for  a 
year  and  a  half. 

But  the  most  interesting  example  of  resuscitation  occurred  to 
a  specimen  of  the  Desert  snail,  from  Egypt,  chronicled  by  Dr. 
Baird.f  This  individual  was  fixed  to  a  tablet  in  the  British 
Museum  on  the  25th  of  March,  1846 ;  and  on  the  7th  of  March, 
1850,  it  was  observed  that  he  must  have  come  out  of  his  shell 
in  the  interval  (as  the  paper  had  been  discoloured,  apparently 
in  his  attempt  to  get  away) ;  but  finding  escape  impossible,  had 
again  retired,  closing  his  aperture  with  the  usual  glistening 
film ;  this  led  to  his  immersion  in  tepid  water  and  marvellous 
recovery.  Advantage  was  taken  of  this  circumstance  for  making 
a  sketch  of  the  living  animal  (Fig.  2). 

The  permanency  of  the  shell-bearing  races  is  effectually  pro- 
vided for  by  their  extreme  fecundity ;  and  though  exposed  to  a 
hundred  dangers  in  their  early  life  enough  survive  to  re-people 
the  land  and  sea  abundantly.  The  spawn  of  a  single  doris  may 
contain  600,000  eggs  (Darwin) ;  a  river-mussel  has  been  esti- 
mated to  produce  300,000  young  in  one  season,  and  the  oyster 
cannot  be  much  less  prolific.  The  land-snails  have  fewer  enemies, 
and  lay  fewer  eggs. 

*  "It  was  iHive  498  dajs  after  it  was  taken  from  the  pond ;  and  in  the  interim 
Aad  ifeea  ozUj'  twice  for  h  few  houn  in  water,  to  see  if  it  w«8  eilive.^*— Beo.  W.  O, 
^*^*»*«»'  t  -iflii.  ITftt.  BiaU  1860. 
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Lastly,  t^q  moUuscq  exhibit  the  same  instinctire  care  with 
insects  and  the  higher  ^ip:^  in  placing  their  eggs  in  situations 
where  they  will  be  safe  from  injury,  or  open  to  the  influences 
of  air  and  l^eat,  or  surrounded  hy  the  food  which  the  young 
will  require.  The  tropical  huUmi  cement  leaves  together  to 
protect  ai^d  coiiceal  their  large  bird-like  eggs ;  the  slugs  bury 
theirs  in  the  ground;  the  oce^c-snail  attaches  them  to  a 
floating  r^ ;  and  the  argonaut  carries  them  in  her  frail  boat. 


Fig.  9.   lanttiina  with  its  raft. 

The  homy  capsules  of  the  wh^Ik  are  clustered  in  groups,  with 
spaces  pervading  the  interior  for  the  free  passage  of  sea  water ; 
and  the  nidamental  ribbon  of  the  dori9  and  eolia  is  attached  to  a 
rock  or  some  solid  sur£Ei.c0  from  which  it  will  not  be  detached  by 
the  waves.  The  river-mussel  and  cyclas  carry  their  parental 
care  still  further,  and  nurse  their  you^g  in  their  own  mantle, 
or  in  a  special  marmpiMmt  designed  like  that  of  the  opossum, 
to  protect  them  until  they  are  strong  enough  to  shift  for 
themselves. 

K  any  one  imbued  with  the  spirit  of  Paley  or  Chateaubriand, 
should  study  these  phenomena,  he  might  discover  more  than 
the  **  barren  facts  "  which  alone  appear  without  significance  to 
the  unspiritual  eye ;  he  would  see  at  every  step  fresh  proofs  of 
the  wisdom  and  goodness  of  God,  who  thus  manifests  His  great- 
ness by  displaying  the  same  care  for  the  maintenance  of  His 
feeblest  creatures  as  for  the  well-being  of  man  and  the  stability 
of  the  world. 

BtKTTCTTTBE  Ain)  PHYSIOLOaY  OB  THE  MOLLUSCA. 

Molluscous  animals  possess  a  distinct  nervous  system,  "^^^ 
ments  appropriated  to  the  fivQ  senses,  and  muscles  by  ^'^^^^ 
they  G^ecutp  a  raiiety  of  movements.    They  Ka^^  .^^^^^■^, 
which  food  ia  procured  and  digested ;  a  lieaxt,  "wi^  ^^^ 
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breathing-organ;  and,  in  most  instances,  a  protecting  shell. 
They  produce  eggs,  and  the  yonng  generally  pass  through 
one  preparatory,  or  larval,  stage. 

The  nervotia  ayatenij  upon  which  sensation  and  the  exercise  of. 
muscular  motion  depend,  consists  of  a  brain  or  principal  centrey 
and  of  yarious  nerves  possessing  distinct  properties :  the  optic 
nerves  are  only  sensible  of  light  and  colours;  the  auditory 
nerves  convey  impressions  of  sound ;  the  olfactory ^  of  odours ; 
the  gustatory,  of  flavours ;  whilst  the  nerves  of  touch  or  feeling 
are  widely  diffused,  and  indicate  in  a  more  general  way  the 
presence  of  external  objects.  The  nerves  by  which  motion  is 
produced  are  distinct  f^om  these,  but  so  accompany  them  as  to 
appear  like  parts  of  the  same  cords.  Both  kinds  of  nerves 
cease  to  act  when  their  connection  with  the  centre  is  interrupted 
or  destroyed.  There  is  reason  to  believe  that  most  of  the  move- 
ments of  the  lower  a.Tn'Tnfl.1fl  result  from  the  reflection  of  external 
stimulants  (like  the  process  of  hrmthing  in  man),  without  the 
intervention  of  the  will.* 

In  the  mollusca,  the  principal  part  of  the  nervous  system  is  a 
ring  surrounding  the  throat  (oesophagus),  and  giving  off  nerves 
to  different  parts  of  the  body.  The  points  from  which  the 
nerves  radiate  are  enlargements  termed  centres  {ganglia)  y  those 
on  the  sides  and  upper  part  of  the  ring  represent  the  brain,  and 
supply  nerves  to  the  eyes,  tentacles,  and  mouth ;  other  centres, 
connected  with  the  lower  side  of  the  oesophageal  ring,  send 
nerves  to  the  foot,  viscera,  and  respiratory  organ.  In  the 
bivalves  the  branchial  centre  is  the  most  conspicuous,  and  is 
situated  on  the  posterior  adductor  muscle.  In  the  tunicaries 
the  corresponding  nervous  centre  may  be  seen  between  the  two 
orifices  in  the  muscular  tunic.  This  scattered  condition  of  the 
nervous  centres  is  eminently  characteristic  of  the  entire  sub- 
kingdom. 

Organs  of  special  sense, — Sight  The  eyes  are  two  in  number, 
placed  on  the  front  or  sides  of  the  head ;  sometimes  they  are 
sessile,  in  others  stalked,  or  placed  on  long  pedicels  {ommatophora). 
The  eyes  of  the  cuttle-fishes  resemble  those  of  fishes  in  their 
large  size  and  complicated  structure.  Each  consists  of  a  strong 
fibrous  globe  {sclerotic),  transparent  in  front  {cornea),  with  the 
opposite  internal  surface  {retina)  covered  by  a  dark  pigment 
which  receives  the  rays  of  light.  This  chamber  is  occupied  by 
tn  aqueous  humour,  a  crystalline  lens,  and  a  vitreous  humour, 
M9  m  Hbe  human  eye.  In  the  stromhidce,  the  eye  is  not  less 
'^^g'^jr  orjgamsed,  but  inmost  oi  the  gastwopoda,  it  \i«a  «^  mow 
^  See  "MdUer'B  BlemenU  ot  Physiology,'*  edited  by  I>t.  BAi. 
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ample  efruoture,  and  perliaps  only  possessea  eeasibaity  of  Ugbt 
withont  the  porer  of  distinct  Tiaion.  The  Urral  binlvea  ha™ 
also  a.  pair  of  eyes  in  the  normal  position  (Fig.  30)  near  the 
month ;  but  their  development  is  not  continued,  and  the  adulta 
ate  either  eyeless,  or  possess  merely  rudimentary  orgouB  of 
Tiaion,  in  the  form  of  black  dots  (ocelli]  along  the  margin  of  the 
mantle.*     These  supposed  eyes  hare  been  detected  in  a  great 


many  bivalves,  but  tbey  are  most  conspicuous  in  the  scallop, 
irtucb  has  received  the  name  of  argui  &om  Foli  on  this  account 
(Pig.  10). 

In  the  tunicaries  sunilar  oceUi  are  placed  between  the  tentacles 
vhich  surround  tiie  orifices. 

Berue  of  Searing.  In  the  highest  cephalopods,  this  organ 
ctmsists  of  two  cavities  in  the  rudimentary  cranium  which  pro- 
tects the  brain ;  a  small  calcareous  body  or  otolitht  is  suspended 


in  each,  E 
capsules 
and  they 


FlB.ll. 


IS  in  the  vestibular  cavities  of  fishes.  Similar  auditory 
occur  near  the  base  of  the  tentacles  in  the  gasteropoda, 
have  been  detected,  by  the  vibration  of  the  otolithes, 
bivalves  and  brachiopods.    "With  the  exception  of 


re:  Ihey 


imen  ifredged  by  Mr.  Eownbwilt.  oil  1«°''»  ", 
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tritoniq  ^xu}  wfia,  ^otlq  of  the  pipUiisca  ha^e  boeii  obser^d  to 
emit  soui^t    (Graat.) 

Seme  qf  Smell,  This  faculty  is  eyidently  possessed  by  the 
cuttle-fishes  and  gasteropods ;  snails  discriminate  their  food  by 
it,  slugs  are  attracted  by  offensive  odours,  and  many  of  the 
n^arine  zoophcigfi  may  be  taken  with  animal  b^ts.  In  the  pearly 
nautilus  there  is  a  hoUow  plicated  process  beneath  each  eye, 
which  M.  Valenciennes  regards  as  the  organ  of  smell.*  Messrs. 
Hancock  and  Embleton  attribute  the  same  function  to  the 
lamellated  tentacles  of  fche  nudibranchs,  and  compare  them  with 
the  olfactory  organs  of  fishes. 

The  labial  tentacles  of  the  biyalves  ^.re  considered  to  be 
organs  for  discriminating  fopd>  bi|(i  i^  what  way  is  unknown 
(Fig.  18,  I,  t).  The  9^me  qf  taste  is  ^\bq  indicated  rather  by  the 
habits  of  the  animals  and  their  choice  of  food  than  by  the 
structure  of  a  special  organ.  The  acephala  appear  to  exercise 
little  discrimination  in  selecting  food,  and  swallow  anything 
that  is  small  enough  to  enter  their  mouths,  including  living 
anipialcules,  and  even  the  sharp  epicula  of  sponges.  lu  some 
instances,  however,  the  oral  orifice  is  well  guarded,  as  in  pecten 
(Fig.  10).  In  the  Encephala  the  tongue  is  armed  with  spines, 
employed  in  the  coi^minution  of  the  food,  and  cannot  possess  a 
very  delicate  sense.    The  more  ordinary  and  diflPased  sense  of 

touch  is  possessed  by  all  the 
moUusca ;  it  is  exercised  by  the 
skin,  which  is  everywhere  soft 
and  lubricous,  and  in  a  higher 
degree  by  the  fringes  of  the  bi- 
valves (Fig.  12),  and  by  the  fila- 
ments and  tentacles  {vihracula) 

of  the   gasteropods;    the    eye- 
ir.g.  13.  i<pto»  ,gmmo«m.i       ^^^j^  ^j  ^^^  ^^^  ^^  evidently 

endowed  with  great  sensitiveness  in  this  respect.  That  shell-fish 
are  not  veiy  sensible  of  pain,  we  may  well  believe,  on  account 
of  their  tenacity  of  life,  and  the  extent  to  which  they  have  the 
power  of  reproducing  lost  parts. 

Mwcular  System,  The  muscles  of  the  molltisca  are  principally 
connected  with  the  skin,  which  is  exceedingly  contractile  in 
every  part.  The  snail  aflfbrds  a  remarkable,  though  familiar 
instance,  when  it  draws  in  its  eye-stalks  by  a  process  like  the 

*  Mr.  Owen  regards  the  membranons  lamella  between  the  oral  teptacles  and  in 
front  of  the  mouth,  as  the  seat  of  the  olfactory  sense.   See  Fig.  51. 
/  J^,  IZ  Ze/?/4?n  s^tuzmosum,  Mont,  from  a  drawing  by  Mr.  Alder,  in  the  Bntash 
Sial/asea/  copied  bjr permisaioD  of  Mr,  Van  Yooist, 
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f^yprgion  of  a  gloye-fi^^gpr ;  the  branching  gills  of  some  of 
the  sea-slugs,  and  the  tentacles  of  the  cuttle-fishes  are  also 
eminentjy  opntractile.* 

The  innjer  tunic  of  the  asci4ian$  (Fig.  8,  t)  presents  a  beautiful 
eiLi^'ii^ple  of  muscular  tissup,  thj9  crossing  fibres  haying  much 
the  appearance  of  b^F^t-FPF^  \  ^  ^^^  t^^i^parent  aaXpuma, 
these  fibres  arp  group.e,d  in  fiat  I?^4^)  9<nd  luranged  in  charac- 
teristic patterns.  In  this  class  {funicaia)  they  act  only  as 
iphinctera  (or  circular  muscles),  and  by  their  sudden  contraction 
expel  the  water  from  the  branchial  cayity.  The  muscular  foot 
of  the  biyalyes  is  extremely  flexible,  haying  layers  of  circular 
fibres  for  its  protrusion  (Fig.  18,  /),  and  longitudinal  bands  for 
its  retraction  (Fig.  30  *) ;  its  structure  and  mobility  has  been 
compared  to  that  of  the  human  tongue. 
In  the  burrowing  shell-fish  (such  as 
aolen),  it  is  yery  large  and  powerful,  and 
in  the  boring  species,  its  surface  is 
studded  with  siliceous  particles  {apimla)^ 
which  renders  it  a  yery  efficient  instru- 
ment for  the  enlargement  of  their  cells. 
{Hancx>ck)»  In  the  attached  biyalyes  it 
is  not  deyeloped,  or  exists  only  in  a  rudi-  ^fif- 13.  Dreissena.] 
mentary  state,  and  is  subsidiary  to  a  gland  which  secretes  the 
materi£d  of  those  |4^e^^  w|th  whip}i  the  mussel  and  pinna 
attach  themselyes  (Fig.  13).  These  threads  are  termed  the 
ht^f^u^ ;  the  plug  of  the  anomiq  and  the  pedicel  of  ferehrattUa 
are  modifications  of  the  hyasus. 

In  t)i|3.  cuttle-fishes  alonp  we  find  musples  attached  to  internal 
q^rtilage^  'vhiph  represent  thP  bones  of  vertebrate  animals ;  the 
inuscles  of  the  ^n^s  are  i^ise^ted  in  a  cranial  cartilage,  and  those 
of  the  fins  in  the  lateral  ci|,rt41age9. 

Hiisples  of  a  third  kind  are  attaphed  te  the  shell.  The  yalyes 
of  the  oyster  (a^4  other  ^»<mo-;jiyanefi)  are  connected  by  a 
single  muscle ;  thpse  of  the  cytherea  (and  other  di-myaries),  by 
two;  the  contraction  of  which  brings  the  yalyes  together. 
They  are  hei).ce  iiamed  adductors;  an4  the  part  of  the  shell 

•  The  mnecQlar  fibres  of  molluscs  frequently  present  the  transverse  stripes  which 
diaracterise  voluatary  muscles  in  the  higher  animals.  Striped  muscular  fibre  has  been 
observed  in  Sal'pa  (Huxley);  and  in  Woldheimiq,  australis  by  Hancock ;  a  strict  se^ch 
was  made  by  that  able  anatomist  for  tlie  purpose  of  discovering  such  fibre  amongst  the 
hingeless  brachiopods,  but  without  success.  Striped  fibres  have  been  seen  in  the 
gasteropods. 

f.F^.  18.  jDreissena  polymorpha   (Pallas  sp,),  from  the  Sraiey  liic^ct-^wtt' 
^  foot ;  fi,  byvam. 
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to  which   they  are    attached   is   always    indicated  by  scars 
(Fig.  14,  a,  aO. 

The  border  of  the  mantle  is  also  muscular,  and  the  place  of 
its  attachment  is  marked  in  the  shell  by  a  line  called  the  pallial 
impression  {p) ;  the  presence  of  a  bay,  or  sinus  («),  in  this  line, 
shows  that  the  animal  had  retractile  siphons ;  the  foot  of  the 
animal  is  withdrawn  by  retractor  muscles  also  attached  to  the 


Fig.  14.   Left  valve  of  Cytherea  churned 

shell,  and  leaving  small  scars  near  those  of  the  adductors 
(Fig  .30*). 

The  gasteropods  withdraw  into  their  shells  when  alarmed,  by 
a  shell-muscle,  which  passes  into  the  foot,  or  is  attached  to  the 
operculum;  its  impression  is  horse-shoe-shaped  in  the  limpet, 
as  also  in  navicella,  concholepas,  and  the  nautilus ;  it  becomes 
deeper  with  age.  In  the  spiral  univalves,  the  scar  is  less  con- 
spicuous, being  situated  on  tiie  columella^  and  sometimes  divided, 
forming  two  spots.  It  corresponds  to  the  posterior  retractors  in 
the  bivalves. 

Digestive  System,  This  part  of  the  animal  economy  is  all- 
important  in  the  radiate  classes,  and  scarcely  of  less  consequence 
in  the  mollvsca.  In  those  bivalves,  which  have  a  large  foot,  the 
digestive  organs  are  concealed  in  the  upper  part  of  that  organ  ; 
the  mouth  is  unarmed,  except  by  two  pairs  of  soft  membranous 


*  Fig.  14.    Cytherea  chtone^  L.,  coast  of  Devon  (original);  A,  the  hinge  ligament; 
jir,  £ite  awbo;  /,  the  Junule;  c,  cArdinal  tooth  \tt'i  lateral  teeth ;  a,  anterior  adductor ; 
^^  pasterfor  adductor;  p,  pallial  impreaaion;  s,  einus,  occupied  \)y  i«tnA\at  ol  iCto 
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palpif  which  look  like  accessory  gills  (Fig.  18,  ?,  t).  The 
ciliated  aims  of  the  brachiopods  occupy  a  similar  position 
(Figs.  4,  6,  6).  The  encephalous  mollusca  are  frequently  armed 
\(dth  homy  jaws,  working  vertically  like  the  mandibles  of  a 
bird ;  in  the  land-snails,  the  upper  jaw  is  opposed  only  by  the 
denticulated  tongue,  whilst  the  linmeids  have  two  additional 
homy  jaws,  acting  laterally.  The  tongue  is  muscular  and 
armed  with  recurred  spines  (or  lingual  teeth),  arranged  ^  a 
great  variety  of  patterns,  which  are  eminently  characteristic  of 
tiie  genera.*  Their  teeth  are  amber-coloured,  glossy,  and 
translucent ;  and  being  siliceous  (they  are  insoluble  in  acid), 
they  can  be  used  like  a  file  for  the  abrasion  of  very  hard  sub- 
stances. With  them  fhe  limpet  rasps  the  stony  nullipore,  the 
whelk  bores  holes  in  other  shells,  and  the  cuttle-fish  doubtless 
uses  its  tongue  in  the  same  manner  as  the  cat.  The  tongue,  or 
lingual  ribbon,  usually  forms  a  triple  band,  of  which  the  central 
part  is  called  the  rachis,  and  the  lateral  tracts  pleuroe,  the 
rachidian  teeth  sometimes  form  a  single  series,  overlapping 


Fig.  15.    Lingual  Teeth  of  Mollusca. 

each  other,  or  there  are  lateral  teeth  on  each  side  of  a  median 
series.  The  teeth  on  the  pleurae  are  termed  uncini;  they 
are  extremely  numerous  in  the  plant-eating  gasteropods  (Fig. 

16  AV+ 
Sometimes  the  tongue  forms  a  short  semicircular  ridge,  con- 

•  The  preparation  of  the  lingual  ribbon  as  a  permanent  microscopic  ^^J®*''*' J^^^S** 
•ome  nicety  of  manipulation,  but  the  arrangement  of  the  teeth  may  be  seen  by  mereiy 
oompresdng  pwt  of  the  ammal  between  two  pieces  of  glass.  ^ 

t  FtejS.  A,  Ungual  teeth  erf  trocAus  cmerarius  (after  LovtoV    OnA^  «^»  ^^ 
tootfa.  sad  the  (6)  lateral  teeth,  and  (90)  uncini  ot  one  side  of  a  Bingle  to^  m^  ^;^^xv 
MeateiL    S,  <me  row  of  the  Ungual  teeth  of  cypraa  europaa ;  conaisluxft  oi  «•  "'^ 
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tallied  between  tliejaws ;  at  others,  it  is  extremely  elongstted,  and 
its  folds  extend  backwards  to  the  stomach.  The  lingual  ribbon  6f 
tho  limpet  is  longer  than  the  whole  animal ;  the  toiigue  of  the 
whelk  has  100  rows  of  teeth ;  and  the  great  sltig  has  160  rows, 
with  180  teeth  in  each  row. 

The  front  of  the  tongue  is  frequently  onryed,  or  betit  ([mtb 
over ;  it  is  the  part  of  the  instrument  in  ttee,  and  its  teetfi  arO 
often  broken  or  blunted.    The  posterior  part  of  tie  lingual 


Fig.  16.    Tongue  of  the  Whelk.* 

ribbon  usually  has  its  margins  rolled  together  and  united,  form- 
ing a  tube,  which  is  presumed  to  open  gradually.  The  new 
teeth  are  developed  from  behind  forwards,  and  are  brought 
Buccessiyely  into  use,  as  in  the  sharks  and  rays  amongst  Eshes. 
In  the  huUidcB  the  rachia  of  the  tongue  is  unarmed,  and  the 
business  of  comminuting  the  food  is  transferred  to  an  organ 
which  resembles  the  ^zard  of  a  fowl,  and  is  often  paved  with 

calcareous  plates,  so  large  and  strong 
as  to  crush  the  small  shell-fish  which 
are  swallowed  entire.     In  the  aplyaia^ 
which  is  a  vegetable-feeder,  the  gizzard 
is  armed  with  numerous  small  plates 
and  spines.      The  stomach  of  some 
bivalves  contains  an  instrument  called 
Pig.  17.  GizzarrfofBttaa.t    the  "  crystaUine  stylet,"  which  is  con- 
jectured to  have  a  similar  use.    In  the  cephalopods  there  is  a 
crop  in  which  the  food  may  accumulate,  as  well  as  a  gizzard  for 
its  trituration. 

The  liver  is  always  large  in  the  mollusca  (Fig.  10) ;  its  secre- 
tion is  derived  from  arterial  blood,  and  is  poured  either  into  the 
stomach  or  the  commencement  of  the  intestine.    In  the  nudi- 

*  Fig.  16.    Lingnal  ribbon  of  huccinvm  undattm  (original),  from  a  preparation 
communicated  by  W.  Thomson,  Esq.,  of  King»s  College,    a,  anterior;  y,  posterior; 
/,  lateral ;  r,  racbidian. 
f  TJiff.  17.   Giizard  of  bulla  lignatia  (original).    Front  and  side  view  of  a  half- 
STvvfn?  /specimen,  with  the  part  nearest  the  head  of  the  animal  dowoTiat^;  Va  )Scift 
^^^fj^'^'^  ^e plates  are  in  contact    The  cardiac  orifice  is  in  the  centN>,  in  ii«A  \  ^^sts^ 
r«3P*^s'%r  oiiffce  is  on  tbepoetehor  daaal  aide,  near  the  small  tranavetBe  i^e. 
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brandis,  whose  stomaclis  ate  ofteh  remarkably  branclied,  th« 
liver  accompanies  all  the  gastric  ramifications,  and  even  enters 
the  respiratory  papillae  on  the  backs  of  the  eolids.  The  exist- 
ence of  a  renal  organ  has  beeli  ascertained  in  most  classes ;  in 
the  bivalves  it  was  detected  by  the  presence  of  uric  acid.  The 
intestincr  is  nittre  convolttted  in  the  herbivorous  than  in  the 
camivorotis  tribes:  in  the  bivalves  and  in  haliotis  it  passes 
through  the?  ventricle  of  the  heart ;  its  termination  is  sQways 
near  tti€»  respiratory  aperture  {of  the  excurrent  orifice,  where 
there  are  two*),  and  the  excrements  are  carried  aWay  by  the 
water  which  has  already  passed  o^er  the  gills. 

Besides  the  organs  already  mentioned,  the  enceJ)halous 
molluscs  are  always  famished  with  well-developed  salivary 
gkmda,  and  some  have  a  rudimentary  pancreM  ;  many  have  also 
special  glands  for  the  secretion  of  coloured  fluids,  such  as  the 
purple  of  the  mv/reXf  the  violet  liquid  of  idnthina  and  aplyeia, 
the  yellow  of  the  hullidct,  the  milky  fluid  of  eoUs  and  the  inky 
secretion  of  the  cuttle-fishes.  The  gland  that  secretes  this 
fluid  is  situated  on  the  mantle.  It  consists  of  a  thin  layer  of 
elongated  cells,  and  is  to  be  found  in  most  gasteropods.  The 
fluid  produced  appears  to  have  different  properties  in  different 
species.  Thus  in  aplysia  and  some  snails  it  possesses  colour  at 
the  moment  of  being  secreted;  but  in  others  it  is  colourless,  as, 
for  instance,  in  tv/rbo  Uttoralis  and  trochus  cinerarias,  1n.murex 
and  purpura  also  it  is  colourless  when  secreted ;  but  on  being 
exposed  to  the  sun  it  becomes  first  yellowish  and  ultimately 
violet,  after  having  passed  through,  various  intermediate  tints 
formed  by  the  mixture  of  yellow,  blue,  and  red.  According  to 
M.  Lacaze  Dttthiers  it  is  probable  thaf  the  Bomans  obtained 
their  purple  dye  from  three  or  four  species  of  mollusc,  such  as 
mureoo  tntfietdua,  and  hrancUms,  and  purpura  hcemastoma,  A 
few  molluscs  exhale  peculiar  odours,  like  the  garlic-snail  [helix 
aUiaria)  and  eleame  moscJiata,  Many  are  phosphorescent,  espe- 
cially the  floating  tunicaries  {salpa  and  pyrosoma)^  and  bivalves 
which  inhabit  holes  {pholadidas).  Some  of  the  cuttle-fishes  are 
sKghtly  lumdnouS';  and  one  land-slug,  the  phosphorax,  takes  its 
name  from  the  same  property. 

Ciradaiing  system.  The  molhisea  have  JW)  distinct  absorbent 
system,  but  the  product  of  digestion  {chyU)  passes  into  the 
general  abdominal  cavity,  and  thence^  into  the  larger  veins  ; 

•  In  moit  of  the  gaaferopo^  tha  intMtine  retnnm  iipon  iitiett,  and  tertfiinft^ftft  orv^ft 
j^tardtt,  Bear  the  bead.    Ocea^maUy  it  ends  in  a  perforation  more  ot  !«»«  ttxt\.w«k^ 
Atm  the  maisin  of  the  aperture,  as  in   frochoUma,  fissurella^  niacrochismtt,  «»S 
.afo«^««r,  JH  cA*/vn  the  inteatine  ia  Btraighf,  and  terminatea  pOBteriorly . 
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wliich  are  perforated  with  nmnerous  round  apertures.  The 
circulating  organs  are  the  heart,, arteries,  and  veins;  the  blood 
is  colourless,  or  pale  bluish  white.  The  heart  consists  of  an 
auricle  (sometimes  divided  into  two),  which  receives  the  blood 
£rom  the  gills ;  and  a  muscular  ventricle  which  propels  it  into 
the  arteries  of  the  body.  From  the  capillary  extremities  of  the 
arteries  it  collects  again  into  the  veins,  circiilates  a  second  time 
through  the  respiratory  organ,  and  returns  to  the  heart  as 
arterial  blood.  Besides  this  systemic  heart,  the  circulation  is 
aided  by  two  additional  hraiichial  hearts  in  the  cuttle-fishes. 
Mr.  Alder  has  counted  from  60  to  80  pulsations  per  minute  in 
the  nudibranchs,  and  120  per  minute  in  a  vitrina.  Both  the 
arteries  and  veins  form  occasionally  wide  spaces,  or  sinuses  ;  in 
the  cuttle-fishes  the  oesophagus  is  partly  or  entirely  surrounded 
by  a  venous  sinus;  and  in  the  acephala  the  visceral  cavity  itself 
forms  part  of  the  circulating  system. 

Aquiferous  system.  Eecent  anatomical  researches  by  Messrs. 
Hancock,  Bolleston,  Eobertson,  Williams,  and  others  have 
thrown  considerable  doubt  upon  the  existence  of  any  aquiferous 
system  in  the  mollusca.  There  axe  certainly  a  number  of  pores 
which  open  to  the  external  water ;  these  are  situated  either  in 
the  centre  of  the  creeping  disc,  as  in  cyjproea,  canus,  and  andl- 
laria;  or  at  its  margin,  as  in  TialiotiSy  dorisy  and  aplysia.  In 
the  cuttle-fishes  they  are  variously  placed,  on  the  sides  of  the 
head,  or  at  the  bases  of  the  arms ;  some  of  them  conduct  to  the 
large  sub-orbital  pouches,  into  which  the  tentacles  are  retracted. 
According  to  Messrs.  Rolleston  and  Eobertson*  there  is  no  con- 
nection between  the  blood  vascular  and  the  aquiferous  systems; 
and  the  foot  in  the  lamellibranchiates  is  distended  by  means  of  the 
aquiferous  canals,  'wHch  they  regard  as  a  rudimentary  kidney. 
Agassiz  and  Lacaze  Duthiers,  on  the  other  hand,  assert  that  there 
is  a  connection  between  the  two  systems.  The  proof  relied  on 
by  the  former  observers  was  that  when  a  coloured  injection  was 
forced  in  through  a  vein,  and  an  injection  of  a  diffSerent  colour 
was  sent  into  the  aquiferous  canals,  two  coloured  systems  of 
ramification  were  formed,  which  the  microscope  showed  to  be 
distinct  up  to  the  farthest  extremities.  Agassiz  also  used  a 
coloured  injection ;  he  states  that  when  it  was  injected  through 
the  large  pore  in  IJie  pedal  surface  of  some  species  of  pyrula, 
not  only  was  the  system  of  canals  in  the  foot  filled,  but  also  the 
whole  of  the  circulatory  system.  He  also  states  that  when  a 
mactra  is  taken  out  of  the  water  it  discharges  a  quantity  of 
£ajd£roni  the  foot,  which  consists  of  salt  water,  in  ^TaickftoaJt* 

*  I^iiosopMcal  DransactionSy  1862. 
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i  large  number  of  blood  corposcles.  This  ho  regards  as  a  proof 
of  the  mixtoie  of  blood  and  sea  water  within  tiio  body  of  the 
animal. 

Retpiratory  tt/atem.  The  respiratorj'  process  couBJsts  in  the 
eiposOTO  of  tiie  blood  to  tlte  infinence  of  air,  or  water  contain- 
ing  air ;  during  which  oxygen  ie  absorbed  and  carbonio  acid 
liberated.  It  is  a  process  essential  to  animal  life,  and  is  naver 
Qutirely  suspended,  oven  during  bybematioa.  Those  air- 
t)reathera  that  inhabit  water  are  obliged  to  -rieit  the  surface 
dequently;  and  stale  water  ie  so  inimical  to  the  water-breathers, 
t}iat  they  soon  attempt  to  escape  from,  the  confinement  of  a  glass 
or  basin,  unless  the  water  ia  frequently  renewed.  In  general, 
freeh  water  ia  iminediately  fatal  to  marine  species,  and  salt 
mter  to  those  which  properly  inhabit  &esh ;  but  there  are  some 
which  a&ct  brackish  water,  and  many  which  endure  it  to  a 
limited  extent.  The  depth  at  which  ehell-£sh  live  is  probably 
influenced  by  the  quantity  of  oxygen  which  they  require ;  the 
most  active  and  energetic  races  live  only  in  shallow  water,  or 
near  the  surface ;  those  found 
in  very  deep  water  are  the 
lowest  in  their  instincts,  and 
are  specially  organised  for 
their  situation.  Some  water- 
breathers  require  only  moist  J 
eea  air,  and  a  bi-diumal  visit 
from  the  tide — lite  the  peri- 
winkle, limpet,    and    kellia; 

4 whilst   many    air-breathers 

■  live  entirely  in  the  water  or 
in  damp  places  by  the  water- 
side. In  &ct,  the  nature  of 
the  repiratory  process  ia  the  same,  whether  it  be  aquatic  or 
atrial,  and  it  ia  essential  iu  each  case  that  the  aur&ce  of  the 
breathing-organ  diould  be  preserved  moiat.  The  prooeas  is 
more  complete  in  proportion  to  the  extent  and  minute  aub- 
division  of  the  vessels,  in  which  the  circulating  fluid  is  exposed 
to  the  revivi^ring  influence. 

The  land-snails  {pubnoni/era)  have  a  lung  or  air-chamber, 
formed  by  the  folding  of  the  mantle,  over  the  interior  of  which 
the  pulmonary  veseela  are  distributed;    this  chamber  has  a 

•  Tnfimiapecliiuiia,Iwi,  (anginil).  Brenglilfrom  Auitralisliy  ti«l»J*C»?W» 
Ovas  soiiJt)'.    Tae  gilh  are  leca  In  Ida  centre  through  the  (nin»j»ient  minSft. 
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round  orlfioe,  on  the  right  side  of  the  animal,  which  opens  and 
closes  at  irregular  intervals.  The  air  in  this  cayity  seems  to 
renow  itself  with  sufl&cient  rapidity  (by  the  law  of  diffusion), 
without  any  special  mechanism. 

In  the  aquatic  shell-fish  respiration  is  performed  by  the 
mantle,  or  by  a  portion  of  it  specialised,  and  forming  a  gill 
{hranchia).  It  is  affbcted  by  the  arms  in  all  the  hrachiopoda, 
while  the  mantle  serves  as  an  auxiliary.  In  the  ordinary 
bivalves  the  gills  form  two  membranous  plates  on  each  side  of 
the  body ;  the  muscular  mantle  is  stiLL  sometimes  united,  form« 
ing  a  chamber  with  two  orifices,  into  one  of  which  the  water 
flows,  whilst  it  escapes  from  the  other ;  there  is  a  third  opening 
in  front  for  the  foot,  but  this  in  no  wise  influences  the  branchial 
circulation.  Sometimes  the  orifices  are  drawn  out  into  long 
tubes  or  BipJuma,  especially  in  those  shell-fish  which  burrow  in 
sand  (Figs.  19  and  7). 


Fig.  19.    Biyalre  with  long  sij^oDS.* 

Those  bivalves  which  have  no  siphons,  and  even  those  in 
which  the  mantle  is  divided  into  two  lobes,  are  provided  with 
valves  or  folds  which  render  the  respiratory  channels  just  as 
complete  in  effect.  These  currents  are  not  in  any  way  connected 
with  the  opening  and  closing  of  the  valves,  which  is  only  done 
in  moving,  or  in  efforts  to  expel  irritating  particles. f 
"  In  some  of  the  gmteropoda  the  respiratory  organs  form  tufts, 
exposed  on  the  back  and  sides  (as  in  the  mtdihranchs),  or  pro- 
tected by  a  fold  of  the  mantle  (as  in  the  inferohranchs  and 
tectibranchs  of  Cuvier).J    But  in  most  the  mantle  is  inflected, 

*  Fig.  19.  PsoMTM^ta  vespertina,  Chemn.  after  Foli,  reduced  one-half.  The  arroTrs 
indicate  the  direction  of  the  current ;  r  «,  respsraitofy  sii^on ;  e  s,  excorrent  siphon ; 
/,  foot. 

t  If  a  rirer-mnBsel  b«  placed  in  a  glMS  of  water^  and  fine  sand  let  fall  gently  over 
its  respiratory  orifices,  the  particles  will  be  seen  to  rebound  from  the  vicinity  of  the 
upper  aperture,  whilst  they  enter  the  lower  one  rapidly.  But  as  this  kind  of  food  is 
not  palatable,  tihe  creature  will  soon  give  a  plunge  with  its  foot,  and  closing  its  valves, 
spirt  the  water  (and  with  it  the  sand)  &om  both  orifices ;  the  motion  of  the  foot  is,  of 
course,  intended  to  change  its  position. 
/^Kh  Coniagwood  (AnDaia  of  Nat.  Hist,  for  1861),  in  discussing  what  function  these 
jf^b^^^^^^^^  /^^«ra?,  concludes  that  morphologicaUy  «a<^  jg^^loloftvc^Sl^  \3afc^  «a;<«i 
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and  forms  a  vaulted  chamber  oyer  the  back  of  the  neck,  in 
which  are  contained  the  pectinated  or  plume-like  gills  (Fig.  68). 
In  the  carnivorous  gastelropods  {sipTionostomata)  the  water 
passes  into  this  chamber  through  a  siphon^  formed  by  a  pro- 
longation of  the  upper  margin  of  the  mantle,  and  protected  by 
the  ccmal  of  the  shell ;  after  traversing  the  length  of  the  gill,  it 
returns  and  escapes  through  a  posterior  siphon,  generally  less 
developed,  but  very  long  in  ovtdum  volva,  and  forming  a  tubular 
spine  in  typhis. 

In  the  plant-eating  sea-snails  (holostomata)  there  is  no  true 
siphon,  but  one  of  the  "neck-lappets "  is  sometimes  curled  up 
and  performs  the  same  office,  as  in  paludina  and  ampullaria 
(Fig.  109).  The  in-coming  and  out-going  currents  in  the 
branchial  chamber  are  kept  apart  by  a  valve-like  fringe,  con- 
tinued from  the  neck-lappet.  The  out-current  is  still  more 
effectually  isolated  in  fissurella,  haliotisy  and  dentaliumy  where 
it  escapes  by  a  hole  in  the  shell,  far  removed  from  the  point  at 
which  it  entered.  Near  this  outlet  are  the  anal,  renal,  and 
generative  orifices. 

The  cephalopods  have  two  or  four  plume-like  gills,  sym- 
metrically placed  in  a  branchial  chamber,  situated  on  the  under- 
side of  the  body ;  the  opening  is  in  fron^,  and  occupied  by  a 
funnelf  which,  in  the  nautilus,  closely  resembles  the  siphon  of 
the  paludina,  but  has  its  edges  united  in  the  cuttle-fishes.  The 
fi:ee  edge  of  the  mantle  is  so  adapted  that  it  allows  the  water  to 
enter  the  branchial  chamber  on  each  side  of  the  fannel :  its 
muscular  walls  then  contract  and  force  the  water  through  the 
funnel,  an  arrangement  chiefly  subservient  to  locomotion.* 
Mr.  Bowerbank  has  observed  that  the  eledone  makes  twenty 
respirations  per  minute  when  resting  quietly  in  a  basin  of  water. 

In  most  instances,  the  water  on  the  surface  of  the  gills  is 
changed  by  ciliary  action  alone ;  in  the  c^halopoda  and  salpiana 
it  is  renewed  by  the  alternate  expansion  and  contraction  of  the 
respiratory  chamber,  as  in  the  vertebrate  animals. 

The  respiratory  system  is  of  the  highest  importance  in  the 
economy  of  the  moUusca,  and  its  modifications  afford  most 
valuable  characters  in  classification.  It  wiU  be  observed  that 
the  Cuvierian  classes  are  based  on  a  variety  of  particulars,  and 
are  very  unequal  in  importance;  but  the  orders  are  characterised 
by  their  respiratory  conditions,  and  are  of  much  more  nearly 
equal  value. 

*  A  very  eAoient  me&na  of  locomotion  in  the  slender  pointfeA  c^slsaDttAsft^'^^c^'S^ 
dari  backwards  with  the  recoil,  like  rockets. 
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^       OsDEBS.  Classes. 

Dibranchiata.    Owen.  . 

Tetrabrancbiata.  Owen.  j.  Cephalopoda. 

Nucleobranchiata.    Bl.  n 

Prosobranchiata.    M.  Edw.  ( 

Pulmonifera.    Cuv.  /'Gastebopoda. 

Opistbobranchiata.    M.  Edw.  ^ 

Aporobranchiata.    Bl.  Ftebopoda. 

/Talliobianchiata.    Bl.  Bbachiopoda. 

AGEPHALA J  Lamellibranchiata.    Bl.  Cokceifeba. 

)  Heterobranchiata.    BL  Tunzcata. 


ENCEPHALA 


The  Shell,  The  relation  of  the  shell  to  the  breathing-organ  is 
very  intimate :  indeed,  it  may  be  regarded  as  a  pneumo-akeleton, 
being  essentially  a  calcified  portion  of  the  mantle,  of  which  the 
breathing-organ  is  at  most  a  specialised  part.* 

The  shell  is  so  characteristic  of  the  mollusca  that  they  have 
been  commonly  called  "testaoea"  {from,  testae  **a  shell")  in 
scientific  books ;  and  the  popular  name  of  "  shell-fish,"  though 
not  quite  accurate,  cannot  be  replaced  by  any  other  epithet  in 
common  use.  In  one  whole  class,  however,  and  in  several 
families,  there  is  nothing  that  would  be  popularly  recognised  as 
a  shell. 

Shells  are  said  to  be  external  when  the  animal  is  contained  in 
them,  and  internal  when  they  are  concealed  in  the  mantle ;  the 
latter,  as  well  as  the  shell-less  species,  being  called  naked 
molluscs. 

Three-fourths  of  the  mollusca  are  univalve ^  or  have  but  one 
shell;  the  others  are  mostly  bivalve^  or  have  two  shells;  the 
jpholada  have  accessory  plates,  and  the  shell  of  chiton  consists  of 
eight  pieces.  Most  of  the  mtdtivalvea  of  old  authors  were 
articulate  aniTnals  {cirripedes),  erroneously  included  with  the 
molluacay  which  they  resemble  only  in  outward  appearance. 

All,  except  the  argonaut,  acquire  a  rudimental  shell  beforo 
they  are  hatched,  which  becomes  the  nucleus  of  the  adult  shell ; 
it  is  often  differently  shaped  and  coloured  &om  the  rest  of  the 
shell,  and  hence  the  fri/  are  apt  to  be  mistaken  for  distinct 
species  from  their  parents. 

In  cymha  (Fig.  20)  the  nucleus  is  large  and  irregular ;  in 

*  In  its  most  reduced  fozm  the  shell  is  only  a  hollow  cone,  or  plate,  protecting  the 
breathing  oigan  and  heart,  as  in  /tmoz,  testaceOa,  axrvMiria.  Its  peculiar  features 
always  relate  to  the  condition  of  the  breathing-organ;  and  in  terebratula  and 
pelonaia  it  beccsnes  identifled  with  the  gill.  In  the  nudibranchs  the  vascular  mantle 
performs  wholly  or  in  part  the  respiratory  office.  In  the  cephalopods  the  shell  becomes 
^fomp/icsted by  the  addidoD  at  a  diBtiDct,  internal,  chambered  portion  iphragmocone\ 
'f'^iiabigproperJjra  p^tcgra/ akeletcn  ;  in  spirula  the  aheU  is  tedxiced  lo  ttns  vac^. 
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fiuus  aniiqtiiis  it  is  cylindrical;  in  the  pyramidOUdtB  it  is 
oblique ;  and  it  is  spiral  in  carinaria^  cUlanta,  and  many  limpets, 
yridch  are  symmetrical  when  adult. 

The  rudimentary  shell  of  the  nudtbrancha  is  shed  at  an  early 
age,  and  neyer  replaced.    In  this  respect  the  molluscAn  shell 
differs  entirely  from  the  shell  of  the  crab 
and    other    articulate    animals,    which    is 
periodically  cast  off  and  renewed. 

In  the  bivalves  the  embryonic  shell  forms 
the  umbo  of  each  valye ;  it  is  often  very  un- 
like the  after-growth,  as  in  unto  ptctorum, 
cyclas  henslounana,  and  peden  pimo.  In 
attached  shells,  like  the  oyster  and  anemia, 
the  umbo  frequently  presents  an  exact  imita- 
tion of  the  surfEUse  to  which  the  young  shell 
orignsLlly  adhered. 

Shells  are  composed  of  carbonate  of  lime, 
with  a  small  proportion  of  animal  matter. 
The  source  of  this  lime  is  to  be  looked  for  in 
their  food.  Modem  inquiries  into  organic 
chemistry  haye  shown  that  vegetables  derive 
their  elements  from  the  mineral  kingdom 
(air,  water,  and  the  soil),  and  animals  theirs  ^'  ^'  ^^^''^•* 
from  the  vegetable.  The  sea- weed  filters  the  salt  water,  and 
separates  lime  as  well  as  organic  elements ;  and  lime  is  one  of 
the  most  abundant  mineral  matters  in  land  plants.  From  this 
source  the  moUusca  obtain  lime  in  abundance,  and,  indeed, 
we  find  frequent  instances  of  shells  becoming  unnaturally 
thickened  through  the  superabundance  of  this  earth  in  their 
systems.  On  the  other  hand,  instances  occur  of  thin  and 
delicate-shelled  varieties  in  still,  deep  water,  or  on  clay  bottoms; 
whilst  in  those  districts  which  are  wholly  destitute  of  lime, 
like  the  Lizard  in  Cornwall,  and  similar  tracts  of  magnesian- 
silicate  in  Asia  Minor,  there  are  no  moUusca. — {Forhea.) 

The  texture  of  shells  is  various  and  characteristic.  Some, 
when  broken,  present  a  dull  lustre  like  marble  or  china,  and 
are  termed  porcellanoua ;  others  are  pearly  or  nacreous ;  some 
haye  a  fibrous  structure ;  some  ate  homyy  and  others  glassy  and 
transliuxnt,  s 

The  nacreous  shells  are  formed  by  alternate  layers  of  very 
thin  membrane  and  carbonate  of  lime,  but  this  alone  does  not 

*  i^j;g:  20.  c^3a  prodoscidaHi,  Latn.,  from  a  very  young  specimftTi  \n  VYv%  dto^svw. 
cfSugh  Cuxning,  Esq.,  from  Western  Africa, 
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give  the  pearly  lustre,  which  appears  to  depend  on  minute 
undulations  of  the  layers,  represented  in  Fig.  23.  This  lustre 
has  been  successfully  imitated  on  engraved  steel  buttons. 
Kfacreous  shells,  when  polished,  form  "mother  of  pearl;" 
when  digested  in  weak  acid  they  leave  a  membraneous  residue 
which  retains  the  original  form  of  the  shell.  This  is  the  most 
easily  destructible  of  shell- textures,  and  in  some  geological 
formations  we  find  only  casts  of  the  nacreous  shells,  whilst 
those  of  fibrous  texture  are  completely  preserved. 

Pearls  are  produced  by  many  bivalves,  especially  by  the 
Oriental  pearl-mussel  {avicula  margaritifera),  and  one  of  the 
British  river  mussels  {unto  margaritiferua).  They  are  also  found 
occasionally  in  the  common  oyster,  in  anodonta  cygneaj  pinna 
nohilis,  mytilus  eduUs,  or  common  mussel,  and  in  sjpondylus 
goederoptis.  In  these  they  are  generally  of  a  green  oy  rose 
colour.  The  pearls  found  in  area  nooe  are  violet,  and  in  anomia 
cepa  purple.  They  are  similar  in  structure  to  the  shell,  and, 
like  it,  consist  of  three  layers ;  but  what  is  the  innermost  layer 
in  the  shell  is  placed  on  the  outside  in  the  pearl.  The  iridescence 
is  duo  to  light  falling  upon  the  out-cropping  edges  of  partially 
transparent  corrugated  plates.  The  thinner  and  more  trans- 
parent the  plates  the  more  beautiful  is  the  iridescent  lustre ; 
and  this  is  said  to  be  the  reason  why  sea  pearls  -excel  those 
obtained  from  fresh-water  molluscs.  Besides  the  furrows 
formed  by  the  corrugated  surface  there  are  a  number  of  fine 
dark  lines  (y-yVs-  i^ch  apart),  which  may  add  to  the  lustrous 
eflfect.  In  some  pearls  these  lines  run  from  pole  to  pole  like  ^ 
the  longitudes  on  the  globe ;  in  others  they  run  in  various 
directions  ^  and  in  a  few  the  lines  on  the  same  pearl  have 
different  directions,  so  that  they  cross  each  other.  The  nucleus 
frequently  consists  of  a  fragment  of  a  brownish-yellow  organic 
substance,  which  behaves  in  the  same  way  as  epidermis  when 
treated  with  certain  chemical  re-agents.  Sand  is  generally  said 
to  be  the  nucleus ;  but  this  is  simply  a  conjecture  which  has 
gradually  become  regarded  as  a  fact ;  it  is  quite  the  exception 
for  sand  to  be  the  nucleus ;  as  a  general  rule  it  is  some  organic 
substance.  In  some  districts  one  kind  of  nucleus  seems  to  be 
more  conmion  than  another ;  at  least,  this  is  how  the  d^erent 
results  obtained  by  observers  in  different  localities  may  be 
explained.  Filippi  {SulV  origine  delle  Perle,  Translated  in 
Muller's  Archtv,  1856)  found  distoma  to  be  the  nucleus  in  many 
cases/  ^MchenmeiBter  found  that  the  pearls  were  most  abundant 
^  ^e  molluscs  living  in  the  BtUl  parts  of  the  mer  'EMet^'wViQTei 
^  wuter-xmtea  (It'mnocharea  anodontce)  existed  m.oBt  -Gnsa^- 
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ronsly.  The  most  generally  preralent  nnoleue  appears  fo  be 
the  bodiea  or  eggs  of  mmote  mtemal  paraBitos,  each  as  Jilana, 
dittoma,  buckephaliu,  &o  "  Oomplet-oly  eptonoal  pearls  can 
only  be  formed  loose  in  the  muscles,  or  other  soft  parts  of  the 
animal.  The  Chinese  obtain  them  artificially  by  mtrodncmg 
into  tho  living  miissol  foreign  substanoeB,  ench  aa  pieces  of 
mother-of-pearl  fixed  to  ■wiros,  -which  thns  become  coated  wiUi 
a  more  briUiant  material 


Fig.  31.    Pima. 
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Similar  promiaenooa  and  concretione — pearls  which  are  not 
pearly — are  formed  mside  porcellanous  shells,  these  are  aa 
variable  in  colour  aa  the  surfaces  on  which  they  are  formed  J 

The  jiirotM  ahells  conaiBt  of  aacceaaive  layers  of  pnamaho 
calls  containing  tranaluoent  carbonate  of  limo ;  and  the  cells  of 
each  BuccessiTe  layer  coirespoiid,  so  that  the  shell,  eapeoially 
■when  very  thick  (as  in  the  fossil  iiwceramus  and  MeAt(<a),  will 
break  up  vertically  into  fragments,  eihibiting  on  their  edges  a 
Btractnre  like  arragonite,  or  satin-spar.  Horizontal  eeotions 
exhibit  a  ceUnlar  network,  with  here  and  there  a  dark  cell, 
which  ia  empty  (Fig.  21). 

The  oyster  has  a  laminated  Btnictnre,  owing  to  the  irregular 
accumulatioc  of  tho  cells  in  its  euccesaive  layers,  and  breaks 
up  into  horizontal  plates. 

In  the  boring-shells  {pholadid<e)  the  carbonate  of  lime  has  an 
atomic  arrangement  like  arragonite,  which  ia  considerably 
harder  than  calcareous  spiff ;  in  other  cases  the  difference 
in  hardness  depends  on  the  proportion  of  animal  matter  and  the 
manner  in  which  the  layers  are  aggregated.§ 
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t  They  srepiDt  In  ttir&infllm  mid  itnmOta!  wMte  In  Mtreai  witte  !*  »»=•»> 
paiji/c  Of  Maek,  tntayiiliaj  roae<i^oneed  and  frsDalnceDt  lapinno- — iGrftV*^ 
/  Tliii^pxiyfsi/niBitya  eaUSng  sheila  (eiich  u  orgonouJo  Bud  ionlhina^^'""" 
auuia.atBfv,y  oUiea.-(I?e  la  Sechi.) 
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In  many  biyalye  shells  there  occurs  a  minute  tubular  struc" 
iwe,  wliich  is  yei*y  conspicuous  in  some  sections  of  pinna  and 
oyster-sholl.  This  tubular  structure  is  frequently  occasioned 
by  the  growth  of  a  confervoid  sponge,  hence  great  care  is 
required  in  determining  whether  the  perforations  are  an 
essential  part  of  the  shell. 

The  brachiopoda  exhibit  a  characteristic  structure  by  which 
the  smallest  fragment  of  their  shells  may  be  determined ;  it 
consists  of  elongated  and  curved  cells  matted  together,  and 
often  perforated  by  circular  holes,  arranged  in  quincunx  order 
(Fig.  22). 

But  the  most  complex  shell-structure  is  presented  by  the 
porcellanoua  gasteropoda.  These  consist  of  three  strata  which 
readily  separate  in  fossil  shells,  on  account  of  the  removal  of 

their  animal  cement.  In  Fig. 
24,  a  represents  the  outer,  h 
the  middle,  and  c  the  inner 
stratum;  tiiey  may  be  seen 
also  in  Fig.  25.  Each  of 
these  three  strata  is  com- 
posed of  very  numerous  ver- 
•o  tical  plates,  like  cards  placed 
on  edge;  and  the  direction 
of  the  plates  is  sometimes 
transverse  in  the  central 
stratum,  and  lengthwise  in  the  outer  and  inner  (as  in  cyproea, 
cassis,  ampullaria,  and  huUmus),  or  longitudinal  in  the  middle 
layer  and  transverse  in  the  others  (e.  g.  comw,  pyrula,  olivay  and 
voluta). 

Each  plate,  too,  is  composed  of  a  series  of  prismatic  cells, 
arranged  obliquely  (46®),  and  their  direction  being  changed  in 
the  successive  plates,  they  cross  each  other  at  right  angles. 
Tertiary  fossils  best  exhibit  this  structure,  either  at  their  broken 
edge,  or  in  polished  sections. — {B<nverbank,)f 

The  argonaut-shell  and  the  bone  of  the  cuttle-fish  have  a 
peculiar  structure;  and  the  Hippurite  is  distinguished  by  a 


Fig.  24.  Sections  of  ft  Cone.* 


*  Sections  of  Conu8  ponderostis,  Brug.,  from  the  Miocene  of  the  Touraine.  A, 
longitudinal  section  of  a  fragment;  B,  complete  horizontal  section ;  a,  outer  layer ;  &, 
middle ;  c,  inner  layer;  d^ «,/,  lines  of  growth. 

t  It  is  necessary  to  bear  in  mind  that  fossil  shells  are  often  pseudomorphous,  or  mere 
oasts,  in  spar  or  chalcedony,  of  cavities  once  occupied  by  shells ;  such  are  the  fossils 
younef  St  jBJackdown,  and  many  of  the  Xondon  clay  fossils  at  Barton.   The  "Paltwaovc 
,f!^*^  ^^  ^^^^ '"'^^^'^orp^ic,  or  have  undergone  a  re-arrangement  ol  tiievt  ^mV\c\w» 
^^  fAe  rock,  la  wblcb  they  occur. 
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cancellated  texture,  unlike  any  other  shell,   except  jerhajs 
some  of  the  cardtacece  and  chamacece, 

Epidcfi'miB,  All  shells  haye  an  outer  coat  of  animal  matter 
called  the  **  epidermis  "  (or  periostracum)^  sometimes  thin  and 
transparent,  at  others  thick  and  opaque.  It  is  thick  and  oliye- 
coloured  in  all  fresh- water  shells  and  in  many  arctic  sea-shells 
(e.  g.  cyprina  and  astarte) ;  the  colours  of  the  land-shells  often 
depend  on  it ;  sometimes  it  is  silky  as  in  helix  sericea,  or  fringed 
with  hairs  as  in  trichotropis ;  in  the  whelk  and  some  species  of 
triton  and  contis  it  is  thick  and  rough,  like  coarse  cloth,  and  in 
some  modiolaa  it  is  drawn  out  into  long  beard-like  filaments. 

In  the  cowry  and  other  molluscs  with  large  mantle  lobes  the 
epidermis  is  more  or  less  covered  up  by  an  additional  layer  of 
shell  deposited  externally. 

The  epidermis  has  life,  but  not  sensation,  like  the  human 
scarf-skin ;  and  it  protects  the  shell  against  the  influence  of  the 
weather  and  chemical  agents ;  it  soon  fades  or  is  destroyed  after 
the  death  of  the  animal  in  situations  where,  whilst  living,  it 
would  have  undergone  no  change.  In  the  bivalves  it  is 
organically  connected  with  the  margin  of  the  mantle. 

It  is  most  developed  in  shells  which  frequent  damp  situations, 
amongst  decaying  leaves,  and  in  £:esh- water  shells.  All  fresh 
waters  are  more  or  less  saturated  with  carbonic-acid  gas,  and 
in  limestone  countries  hold  so  much  lime  in  solution  as  to 
deposit  it  in  the  form  of  tufa  on  the  mussels  and  other  shells.* 
But  in  the  absence  of  lime  to  neutralise  the  acid  the  water  acts 
on  the  shells,  and  would  dissolve  them  entirely  if  it  were  not 
for  their  protecting  epidermis.  As  it  is,  we  can  often  recognise 
fresh-water  shells  by  the  erosion  of  those  parts  where  the 
epidermis  was  thinnest,  namely,  the  points  of  the  spiral  shells 
and  the  umbones  of  the  bivalves,  those  being  also  the  parts 
longest  exposed.  Specimens  of  melanopsis  and  hithynia  become 
truncated  again  and  again  in  the  course  of  their  growth,  until 
the  adults  are  sometimes  only  half  the  length  they  should  be, 
and  the  discoidal  planorhia  sometimes  becomes  perforated  by 
the  removal  of  its  inner  whorls ;  in  these  cases  the  animal 
closes  the  break  in  its  shell  with  new  layers.  Some  of  the 
Tinios  thicken  their  umbones  enormously,  and  form  a  layer  of 
animal  matter  with  each  new  layer  of  shell,  so  that  the  river 
action  is  arrested  at  a  succession  of  steps. 

•  As  Bt  TSsbazy,  in  WUtabire,  where  remarkable  Bpedmena  ol  anodons  '^^^ 
(OfitUpod  bjr  the  late  Miss  JBenett. 
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Tho  shell,  as  before  stated,  is  formed  by  the  mantle  ;  indeed, 
each  layer  of  it  was  once  a  portion  of  the  maatle,  eitlier  in  Vba 
form  of  a  simple  membiane  ot  as  a  layer  of  cells ;  and  each. 
layer  was  successively  calcified  (or  hardened  with  carbonate  of 
limo)  and  thrown  off  by  the  maatle  to  imitA  with  thoBe  pre- 
viously foi'med.  Being  eztraTascular  it  has  no  inherent  power 
of  repair. — {Oar^tnter.) 

The  epidermis  and  cellular  strnotures  are  formed  by  the 
margin  (or  edllar)  of  tlte  mantle ;  the  membranous  and  nacreous 
layers,  by  the  thm  and  transparent  portion  which  contains  tJie 
viscera ;  hence  we  find  the  pearly  texture  only  as  a  lining 
inside  the  shell,  aa  in  the  nautilus,  and  all  the  aviculidm  and 
turhinidx, 

K  the  margin  of  a  shell  is  fractured  during  the  lifetime  of 
the  animal,  the  iiyury  will  be  completely  repaired  by  the  ro- 
production  both  of  the  epidermis  and  of  the  outer  la3^r  of  shell 
with  its  proper  colour.  But  if  the  apex  is  destroyed,  or  a  hole 
made  at  a  distance  from  the  aperture,  it  will  merely  be  closed 
with  the  material  secreted  by  the  visceral  mantle.  Such  inroads  - 
are  often  made  by  boring  worms  and  shell,  and  even  by  a  sponge 
(cliona),  which  completely  mines  the  most  solid  shells.  In  Dr. 
Gray's  cabinet  is  the  section  of  a  cone,  in  whose  apex  a  colony 


Vig.  as.    SmUoi  of  a  Odd*  pntontcd  bj 

m  lithodomi  had  settled,  compeUing  the  animal  to  contract 
itself  fesf«r  than  it  could  form  shell  to  fill  up  the  void. 
Linea  of  gromfh.  So  long  as  the  animal  continues  growing 
^^aoi^as-Jaj-HTof  flheli  extends  beyond  the  one  formed  before 
''>*  ^"'^  "^  t^nsequence,  the  external  suriaco  ■bocoroeB  vauViA 
**  ^"^  e^S^vt^A.     Jhaing  winter,  or  ttie  Boaaon  oi  wBt 
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whicli  corresponds  to  it,  shells  oeaae  lo  grov ;  mud  these  periodic 
lesting-plaoea  are  ofteix  indicated  bj  intermptioiu  of  the  other- 
wiae  regular  Hues  of  growth  uid  oolonr,  or  bj  still  more  obTioni 
signs.  It  is  probable  that  this  panse,  or  oessatioti  from  growtb, 
extends  into  the  breeding  season ;  otherwise  there  would  bo 
two  periods  of  growth  and  two  of  rest  in  each  year.  In  many 
shells  the  growth  is  uniform;  bnt  in  others  each  stage  is 
finished  by  the  development  of  a  fringe,  or  ridge  (tior^),  or  of  a 
row  of  spines,  as  in  tridacna  and  murec. — {Owen,  Omnt.) 

Adtdt  charaetert.    The  attainment  of  the  fiill  growth  proper 
to  each  Bpeciea  is  nsnaUy  marked 
by  changes  in  the  shelL 

Some  bivalTes,  like  the  oyster 
and  gryphaa  (Fig.  26),  continue 
to  inoroBse  in  thicknesa  long  after 
they  have  ceased  to  grow  ont- 
wards;  the  greatest  addition  is 
made  to  the  lower  Talre,  espe- 
cially near  the  nmbo ;  and  in  tlis 
ipojubilu4  some  parts  of  the  mantle 
secrete  more  than  others,  bo  that  cavities,  filled  with  fluid, 
are  left  in  the  mhstanoe  of  the  shell. 

The  adult  ier«do  a^d  fiituiana  close  the  end  of  their  burrows ; 
Uie  ■pholadidea  fills  up  the  great  pedal  opening  of  its  valves ; 
and  the  a^perffUlum  forms  the  porous  disc  from 
which  it  takes  its  name.  Sonlptnred  ebells, 
particularly  ammtmitee,  and  species  of  roitel- 
laria  and  funu,  often  become  plain  in  the  last 
part  of  their  growth.  But  the  most  charac- 
teristio  change  is  the  thickening  and  contrac- 
tion of  the  aperture  in°  the  univalves.  The 
young  oowry  (Pig.  27)  has  a  thin,  sharp  lip, 
which  becomes  curled  inwards,  and  enormously 
thickened  and  toothed  in  the  adnlt;  the  ptero- 
cera*  (PI.  4,  fig.  3)  develops  its  scorpion-Iike 
claws  only  when  fiUl-grown ;  and  the  land- 
snails  form  a  thickened  Up,  or  narrow  their 
aperture  with  projecting  processes,  so  that  it  f* 
is  a  marvel  how  they  pass  in  and  out,  and  how 
they  can  exclude  their  eggs  («-  7.  PI.  12,  fig- 
Fig.  G,  hdiu  hirmta). 


1%.  a.    Section  ol  j/iyiAari.* 


anaatcma;  and 
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Yet  at  tliis  tinie  they  would  seem  to  require  more  opace 
and  accommodation  in  their  houses  than  before,  and  there  are 
several  curious  ways  in  which  this  is  obtained.  The  neritidce 
and  auriculidoR  dissolve  all  the  internal  spiral  column  *  of  their 
shells;  the  cone  (Fig.  24,  B)  removes  all  but  a  paper-like 
portion  of  its  inner  whorls ;  the  cowry  goes  still  further,  and 
continues  removing  the  internal  layers  of  its  shell-wall,  and 
depositing  new  layers  externally  with  its  overlapping  mantle 
(Fig.  93),  until,  in  some  cases,  all  resemblance  to  the  young 
shell  is  lost  in  the  adult. 

The  power  which  molluscs  possess  of  dissolving  portions  of 
their  own  shells  is  also  exhibited  by  the  muricea  in  removing 
those  spines  from  their  whorls  which  interfere  with  their  growth ; 
and  by  the  purpuras  and  others  in  wearing  away  the  wall  of 
their  aperture.  The  agency  in  these  cases  is  supposed  to  be 
chemical.  Some  support  is  given  to  this  view  by  the  composi- 
tion of  the  saliva  of  dolium  galea  (closely  allied  to  the  purpuroe)^ 
which  hajs  been  examined  by  Professor  Troschel.  A  chemical 
analysis  showed  that  it  contained  a  minute  proportion  only  of 
organic  matter,  and  consisted  of  94  per  cent,  of  water,  the 
remainder  being  almost  entirely  muriatic  and  sulphuric  acids, 
and  the  sulphates  of  magnesia,  potash,  and  soda.  The  secretion 
is  apparency  not  used  to  assist  digestion,  since  minute  cal- 
careous shells  were  found  in  the  stomach  uninjured.  It  is  not 
used  for  perforating  stones ;  and  what  its  function  is  remains 
uncertain.  We  mention  these  facts  here  to  show  that  dilute 
«icids  are  secreted,  which  in  some  cases  may  be  used  for  dis- 
solving away  the  shell.  The  saliva,  however,  has  no  effect  on 
the  inside  of  the  shell  of  the  dolium;  indeed,  it  is  said  to  be 
unalterable  by  strong  acids.  {Monatsberichte  der  Academie  in 
Berlin,  1854,  p.  486). 

Decollated  ahells.  It  frequently  happens  that  as  spiral  shells 
become  adult  they  cease  to  occupy  the  upper  part  of  their 
cavity;  the  space  thus  vacated  is  sometimes  filled  with  solid 
shell,  as  in  magilus;  or  it  is  partitioned  off,  as  in  vermehu, 
euomphalus,  turritella,  and  triton  (Fig.  62).  The  deserted  apex 
is  sometimes  very  thin,  and  becoming  dead  and  brittie,  it 
breaks  away,  leaving  the  shell  truncated  or  decollated.  This 
happens  constantly  with  the  truncateUce,  cylindrellaSy  and  bulimua 
decollatus;  amongst  the  fresh- water  shells  it  depends  upon 
local  circumstances,  but  is  very  common  with  pirena  and 
cerithidea, 
^^^rpw  0/'s^/l9,    These  will  he  described  particxLLaily  xuidax 

*  ^l^bie  i9  gometimea  done  by  ihe  heimit-crab  to  the  Bhell  it  otca^ilM. 
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each  class ;  enough  has  been  said  to  show  that  in  the  molluscan 
shell  (as  in  the  vertebrate  iskeleton)  indications  are  afforded  of 
many  of  the  leading  aflfinities  and  stractural  peculiarities  of  the 
animal.  It  may  sometimes  be  difficult  to  determine  the  gentis 
of  a  shell,  especially  when  its  form  is  very  simple ;  but  this 
results  more  from  tiie  imperfection  of  our  technicalities  and 
systems  than  from  any  want  of  co-ordination  in  the  a-TiiTna.! 
and  its  shell. 

Monstrosities,  The  whorls  of  spiral  shells  are  sometimes 
separated  by  the  interference  of  foreign  substances,  which 
adhere  to  them  when  young ;  the  garden-snail  has  been  found 
in  this  condition,  and  less  complete  instances  are  common 
amongst  sea- shells.  Discoidal  shells  occasionally  become  spiral 
(as  in  specimens  of  planorhis  found  at  Eochdale),  or  irregular 
in  their  growth,  owing  to  an  unhealthy  condition.  The  discoidal 
ammonites  sometimes  show  a  slight  tendency  to  become  spiral, 
and  more  rarely  become  unsymmetrical,  and  have  the  keel  on 
one  side  instead  of  in  the  middle. 

All  attached  shells  are  liable  to  interference  in  their  growth, 
and  malformations  consequent  on  their  situation  in  cavities,  or 
from  coming  in  contact  with  rocks.  The  dreissena  polymorpha 
distorts  the  other  fresh- water  mussels  by  fastening  tiieir  valves 
with  its  hyssus ;  and  halani  sometimes  produce  strange  protu- 
berances on  the  back  of  the  cowry,  to  which  they  have  attached 
themselves  when  young.* 

In  the  miocene  tertiaries  of  Asia  Minor,  Professor  i'orbes 
discovered  whole  races  of  neritinay  palvdina,  and  m^lanopsiSy 
with  whorls  ribbed  or  keeled,  as  if  through  the  unhealthy  in- 
fluence of  brackish  water.  The  fossil  periwinkles  of  the 
Norwich  Crag  are  similarly  distorted,  probably  by  the  access  of 
fresh  water;  parallel  cases  occur  at  the  present  day  in  the 
Baltic. 

Reversed  shells.  Left-handed  or  reversed  varieties  of  spiral 
shells  have  been  met  with  in  some  of  the  very  common  species, 
like  the  whelk  and  garden-snail.  BvUmus  dirinus  is  as  often 
sinistral  as  dextral ;  and  a  reversed  variety  of  fusus  antiguus 
was  more  common  than  the  normal  form  in  the  pliocene  sea. 
Other  shells  are  constantly  reversed,  as  pynda  perversa,  many 
species  of  pupa,  and  the  entire  genera,  clausilia,  physa,  and 
triforis.      Bivalves  less  distinctly  exhibit  variations  of  this 

•  In  the  BntuhMasea^  there  is  a  heiix  terrestris  (Chemn.'^'witii  u.  *m«k\\  ^l^^i"^ 
jMuauiff  tbroagb  it,  and  projecting  from  the  apex  and  umbilictiB.    Mr.  Pids.etvt\^^**^ 
^^^ ^^eetion,  aAe/£rAortmsis  which  got  entangled  in  a  nnt-sheU  YrlieTi.  "Scvavg, tsA 
gnmwgtooJai:g0  to  escape,  bad  to  endure  the  incubus  to  the  end  oi  ita  <^1^^ 
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with  snails  (in  cool  weather)  it  is  generally  a  degree  or  two 
higher. 

The  moUiMca  of  temperate  and  cold  climates  axe  -subject  to 
hyhemation;  during  which  state  the  heart  ceases  to  beat, 
respiration  is  nearly  suspended,  and  injuries  are  not  healed. 
,  They  also  cestivatej  or  fall  into  a  summer  sleep  when  the  heat  is 
great ;  but  in  this  the  animal  functions  are  ^auch  less  inter- 
rupted.— {Muller.) 

B^roduction  of  lost  parts.  It  appears  from  the  experiments 
of  Spallanzani,  that  snails,  whose  ocular  tentacles  have  been 
destroyed,  reproduce  them  completely  in  a  few  weeks;  others 
have  repeated  the  trial  with  a  like  result.  But  there  is  some 
doubt  whether  the  renewal  takes  place  if  the  brain  of  the  animal 
be  removed  as  well  as  its  horns.  Madame  Power  has  made 
similar  observations  upon  various  marine  snails,  and  has  found 
that  portions  of  the  foot,  mantle,  and  tentacles,  were  renewed. 
Mr.  Hancock  states  that  the  species  of  eolis  are  apt  to  make  a 
meal  oiff  each  other's  pajpillcBf  and  that,  if  confined  in  stale 
water,  they  become  sickly  and  lose  those  organs ;  in  both  cases 
they  are  quickly  renewed  under  favourable  circumstances. 

Viviparous  reproduction.  This  happens  in  a  few  species  of 
gasteropods,  through  the  retention  of  the  eggs  in  the  oviduct, 
until  the  young  have  attained  a  considerable  growth.  It  also 
appears  to  take  place  in  the  acephalans,  because  their  eggs  gene- 
rally remain  within  some  part  of  the  shell  of  the  parent  until 
hatched. 

Oviparous  reproduction.  The  sexes  are  distinct  in  the  most 
highly  organised  (or  diceciovs)  mollusca ;  they  are  united  in  the 
{monoecious)  land-snails,  pteropods,  opisthobranchs,  and  in  some 
of  the  conchifers.  The  prosobranchs  pair ;  but  in  the  dioecious 
acephalans,  the  spermatozoa  are  merely  discharged  into  the 
water,  and  are  inhaled  with  the  respiratory  currents  by  the 
other  sex.  The  monoecious  land-snails  require  reciprocal 
imion;  the  limneids  tmite  in  succession,  forming  floating 
chains. 

The  eggs  of  the  land-snails  are  separate,  and  protected  by  a 

shell,  which  is  sometimes  albuminous  and  flexible,  at  others 

calcareous  and  brittle ;  those  of  the  fresh- water  species  are  soft, 

mucous,  and  transparent.     The  spawn  of  the  sea-snails  consists 

of  large  numbers  of  eggs,  adhering  together  in  masses,  or  spread 

out  in  the  shape  of  a  strap  or  ribbon,  in  which  the  eggs  are 

Arranged  in  rows;  this  nidamental  rihhon  is  sometimes  coiled 

^P  spirally,  like  a  watch-Bpringy  and  attached  Id^  one  o^  \\» 

-  £^s.     The  eggs  of  the  canuyorous  gasteTopoda  aie  endosfed 
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in  tough  albmninoos  capsules 
these  are  deposited  Binglj,  or 
equalling  the  paieat  ani- 
mal in  bulk  (Fig.  83).  The 
oidameiital  capsules  of  the 
catUe-fish    are    clustered 
like    grapes,    each    con- 
taining but  one  embryo;    . 
those  of  the  calamary  are 
radiating 
each    elongated 
capsule   containing  30  or 
40    ova.      The    material 
-with  Trhich  the  eggs  are 
thus  cemented  together,  or 
enTeloped,  is  secreted  by 
the  nidamaiial  gland,  an  organ  largely  developed  in  the  female 
gastoTopods  and  cephalopods  (Fig.  50,  n). 

Development.  The  moUuscan  ovum  conaiatH  of  a  coloured 
yolk  (^viltiliu),  surrounded  by  albumen.  On  one  side  of  the 
yolk  is  a  pellucid  spot,  termed  the  germinal  vetide,  having  a 
spot  or  nucleus  oa  its  surface.  This  germinal  Tesicle  is  a 
nucleated  cell,  capable  of  producing  other  cells  like  itself ;  it  is 
the  essential  part  of  the  egg,  from  which  the  emiryo  is  formed ; 
hut  it  undergoes  no  change  without  the  influence  of  the  sperma- 
totoa.\  After  impregnation,  the  germinal  Teaicle,  which  then 
subsides  info  the  centre  of  the  yolk,  divides  spontaneously  into 
two ;  and  these  again  divide  and  subdivide  into  smaller  and  still 
smaller  globules,  each  with  its  pellucid  centre  or  nucleus,  until 
the  whole  presents  a  uniform  granular  appearance.  The  next 
step  is  the  formation  of  a  ciliated  epif  JeZtum  on  the  surface  of 
the  embryonic  mass ;  movements  in  the  albumen  become  per- 
ceptible in  the  vicinity  of  the  cilia,  and  they  increase  in  strength, 
until  the  embryo  begins  to  revolve  in  the  auirounding  fluid,! 

*  Nldsnentnl  ribbon  ot  Doris  Jaintlmi.  (Alder  and  Hancoek.) 
t  No  intUnce  of  " psnlieno-geDe«s "  !■  known  imong  Uie  ntollaicai  tbe  moet 
"eq<li™ciil"  can  on  recoid  Is  OM  teMei  by  Mr.  QBBkoio.  A  Bpecimeo  ot  liflix 
latta,  Midi.,  from  Qie  Soulhot  Eoiope,  afterlidngiBOS/Birainhlscabinel,  wasdi*- 
corered  lo  bo  itm  li-nng;  and  on  bolng  removed  to  a  plant-OBee  It  roivcd,  and  it* 
■Mkfl  aflerwarda  bad  produced  twenty  jronng  ones!  i^ 

I  olxemWiori  o(  Prafeieor  Lo'in  (on  cettaln  Wv»l«)  moUniCft), 
lion  ot  I' 


ioipregiiiiii<m  doBB  not  Iftkfc  t*^*  ^Attim  ^^f* 
mjij-iTTwum  were  distinctly  Heen\o-(|6B«M>** 
relopet  of  tbs  opa,  ana  arrive  at  Uie  vitelliiB,  w^ea  Q>C1  iU*" 
»  ifte  "genolnal  veBide  ;"   according  to  Bairj,  tt,  ft" 
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Up  to  this  point  nearly  the  same  appearances  are  presented 
by  the  eggs  of  all  classes  of  animals, — ^they  manifest,  so  far,  a 
complete  **  unity  of  organisation."  In  the  next  stage,  the 
development  of  an  organ,  fringed  with  stronger  ciZta,  and  serv- 
ing both  for  locomotion  and  respiration,  shows  that  the  embryo 
is  a  molluscous  animal;  and  the  changes  which  follow  soon  point 
out  the  particular  dass  to  which  it  belongs.  The  rudimentary 
head  is  early  distmg^ishable  by  the  black  eye-specks ;  and  the 
heart  by  its  pulsations.  The  digestive  and  other  organs  are 
first  "sketched  out,"  then  become  more  distinct,  and  are  seen 
to  be  covered  with  a  transparent  shell.  By  this  time  the  em- 
bryo is  able  to  move  by  its  own  muscular  contractions,  and  to 
swallow  food;  it  is  therefore  "hatched,"  or  escapes  from  the 

Very  little  is  known  respecting  the  development  of  Brachio- 
pods.  F.  Miiller  has  described  *  an  embryo  which,  it  is  thought, 
may  belong  to  Crania,  It  possessed  two  roundish  valves  of  un- 
equal size,  the  dorsal  being  the  larger.  At  the  part  where  the 
hinge  is  placed  in  the  adult  was  a  small  oval  plate.  Five  pairs 
of  stiff  setae  projected  from  the  mantle,  and  four  of  them  origi- 
nated from  the  ventral  half.  The  edge  of  the  mantle  in  the  dorsal 
valve  was  beset  with  numerous  finer  setae,  which  curved  over 
upon  the  outside  of  the  ventral  valve.  The  alimentary  canal 
filled  the  posterior  half  of  the  space  between  the  valves.  There 
were  two  auditory  capsules  and  two  eyes.  The  anterior  half  was 
occupied  by  four  pairs  of  cylindrical  arms,  surrounding  a  round 
knob,  at  the  summit  of  which  was  the  mouth.  Locomotion 
was  effected  by  means  of  the  cilia  enveloping  the  arms,  which 
impelled  the  animal  through  the  water  with  the  mouth  fore- 
most.   No  circulatory  or  reproductive  organs  could  be  detected. 

the  yoimg  bivalves  are  hatched  before  they  leave  their  parent. 
{See  page  397)  The  forms  they  pass  through  present  distinct 
differences  in  several  families,  so  that  even  in  the  present  state  of 
embryological  knowledge,  some  five  or  six  tjrpes  of  development 
are  known.    Even  in  the  same  family  there  may  be  a  great  dis- 

approaches  the  inner  snrface  of  the  vitelline  membrane,  in  order  to  receive  the 
influence  of  the  spermatozoa  ,*  it  then  retires  to  the  centre  of  the  yolk,  and  undergoes 
a  series  of  spontaneous  subdivisions.  In  M.  Loven's  account  it  is  said  to  "bnrsf  and 
partially  dissolve,  "whilst  the  egg  remains  in  the  ovary,  and  before  impregnation ;  it 
then  passes  to  the  centre  of  the  yolk,  and  undergoes  the  changes  described  by  Bairy, 
along  with  the  yolk,  whilst  the  nucleus  of  the  germinal  vesicle,  or  some  body  exactly 
resembling  it,  is  seen  occupying  s  small  prominence  on  the  surface  of  the  vitelline 
Mjemjbmne,  until  the  metamoipbosis  of  the  yolk  is  completed,  when  it  disappears,  in 

iraro»  anobserred manner,  without  faWlUng  any  recognised  p\irpoee. 

rj^^'^-^^^^^^^^^'^^'^^-P^yfiologie,  1860,  p.  72 ;  see  also  AbubIb  ci  "SsX.BtoiU 
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siinilarit;,  as  in  fhe  case  of  fhe  marine  and  fresh-water  fonni 
of  the  mTtilidee.  The  fellowing  acccnmt  refers  to  the  type  t« 
which  the  young  of  Greaella  belong.  At  first  they  have  a 
gwimming  ^sk,  fringed  wilh  long  cilia,  and  armed  with  a  slen- 
der tentacular  filament  (JiageUum).  At  a  later  period  this  disk 
disappears  progresaively  as  the  labial  palpi  are 
deToloped;  and  they  acquire  a  foot,  and  with  it 
fha  power  of  spinning  abyssua.  They  now  have 
a  pair  of  eyes  situated  near  the  labial  tentacles 
(Fig.  30*  e),  which  are  loat  at  a  further  atage,  or 
replaced  by  nnmarous  rudimentary  organs  placed 
more  feTOurably  for  Tision,  on  the  border  of  the 
mantle.  The  development  of  the  young  has 
been  noticed  in  many  of  the  genera  of  Pteropods. 
They  are  diviaihle  into  two  gronps:  those  i 
which  the  body  is  surrounded  with  one  or  mor 
and  those  in  which  these  rings  are  absent. 


44  MAlfUiL  OF  T 

hatched,  and  they  enter  life  undei  the  same  form, — that  which 
has  been  akeady  refarred  to  as  permanently  characteristic  of 
ibe  pteropoda.     (Fig,  69.) 

The  Puhnonifera  and  CepAa'cpodo  produce  lai^  ^gg^i  con- 
tajuing  sufficient  nutriment  to  support  the  embryo  until  it  has 
attained  considerable  siae  and  development ;  thus,  the  uewly- 
bem  outtle-fish  has  a  shell  half  an  inch 
long,  consisting  of  several  layers,  and  the 
tuZtmus  ovatiu  has  a  shell  an  ini^  in' 
length  when  hatehod.  (Fig.  31.)  These 
are  said  to  undergo  no  txansformation, 
beeanae  theii  larr^  stage  is  concealed  in 
the  egg. 

The  researches  of  John  Munier^  into 

the  embryonic  condition  of  animals,  led 

him  to  the  conclusion  that  e^h  etage  in 

the  development  of  the  highest  animals 

^  corresponded  to   the  permanent  form  of 

■  some  one  of  the  inferior  orders.     This 

grand  generalisation  has  since  been  more  exactly  defined  and 

established  by  a  larger  induction  of  fk:ts,  some  of  which  we 

have  already  described,  and  may  now  be  stated  thus  : — 

In  the  earliest  period  of  existence  all  animals  display  one 
uniform  condition  ;  but  after  the  first  appearance  of  special 
development,  uniformity  is  only  met  with  amongst  the  mem- 
bers of  the  same  primary  division,  and  with  each  succeeding 
step  it  is  more  and  more  restricted.  From  that  first  step,  the 
members  of  each  primary  group  assume  forms  and  pass  through 
phases  which  have  no  parallels,  except  in  the  division  to  which 
each  belongs.  The  mammal  exhibits  no  likeness,  at  any  period, 
to  the  adjdt  mollusc,  the  insect,  or  the  star-fish ;  but  only  to 
the  ovarian  stage  of  the  inveri>8brata,  and  to  more  advanced 
stages  of  the  classes  formed  upon  its  own  type.  And  bo  also 
with  the  highest  organised  mollu3ca ;  after  their  first  etage  they 
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resemble  the  simpler  orders  of  their  own  sub-kingdom,  but  not 
those  of  any  other  group. 

These  are  the  views  of  Professor  Owen — ^the  successor  of 
Hunter — ^by  whom  it  has  been  most  clearly  shown  and  stead- 
fastly maintained,  that  the  **  unity  of  organisation  "  manifested 
by  the  animal  world  results  from  the  design  of  a  Supreme  In- 
telligence, and  cannot  be  ascribed  to  the  operation  of  a  mechani- 
cal "  law." 

CLASSIFICATION. 

The  objects  of  classification  are,  first,  the  convenient  and  in- 
telligible arrangement  of  the  species;*  and,  secondly,  to  afford 
a  summary,  or  condensed  exposition,  of  all  that  is  known  re- 
specting their  structure  and  relations. 

In  studying  the  shell-fish  we  find  resemblances  of  two  kinds. 
First,  agreements  of  structure,  form,  and  habits ;  and,  secondly, 
resemblances  of  form  and  habits  without  agreement  of  struc- 
ture. The  first  are  termed  relations  of  affinity  ;  the  second,  of 
analogy. 

Affinities  may  be  near,  or  remote.  There  is  some  amount  of 
afOnity  common  to  all  animals ;  but,  like  relationships  amongst 
men,  they  are  recognised  only  when  tolerably  close.  Eesem- 
blances  of  structure  which  subsist  from  a  very  early  age  are 
presumed  to  imply  original  relationship ;  they  have  been  termed 
genetic  (or  histological),  and  are  of  the  highest  importance.  Those 
which  are  superinduced  at  a  later  period  are  of  less  consequence. 

Analogies,  Modifications  relating  only  to  peculiar  habits  are 
called  adaptive;  or  teleological,  from  their  relation  to  final 
causes.f  A  second  class  of  analogical  resemblances  are  purely 
external  and  illusive ;  they  have  been  termed  mimetic  {Strick- 
land),  and,  by  their  frequency,  almost  justify  the  notion  that  a 
certain  set  of  forms  and  colours  are  repeated,  or  represented  in 
every  class  cmd  family.  In  all  artificial  arrangements,  these 
mimetic  resemblances  have  led  to  the  association  of  widely  dif- 
ferent animals  in  the  same  groups.  J  Particular  forms  are  also 
r^esented  geographically  §  and  geologically,  ||  as  well  as  sys- 
tematically. 

•  At  least  20,000  recent,  and  16,000  foBsU  species  of  molluscous  anhnals  are  known. 
t  For  example,  the  paper  nautilus,  from  its  resemblance  to  carinana,  was  long  sup- 
posed to  be  the  shell  of  a  nucleobranch,  parasitically  occupied  by  the  "  ocythoe.^^ 
X  e.  g.  Aporrhais  with  strombus^  and  cmcylus  with  patella. 

%  JHonoceros  imbricatum   and  buccinum    antarcticum  take  the   place,  in   Sou 
America,  of  our  common  whelk  and  purple,  and  soien  gladiohi*  and  «)l«ft  amencttTx>« 
of  cm'  jo^kn  si/i^tta  and  ensts.  - 
/  The  freguent  recurrence  of  Bhnilar  Bpeciea  in  successive  Btratam&7  \e8A\>^«^'^^^"** 
^stti^ate  too  much  to  the  inguence  of  time  and  external  circumBtwacea  ;  >J^^  «^^ 
hnpreBaioDM  disappear  with  further  experience 
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In  all  attempts  to  characterise  groups  of  animals,  we  find 
that  in  adyancing  from  the  smaller  to  the  larger  combinations, 
many  of  the  most  obyioiis  external  features  become  of  less  arail, 
and  we  are  compelled  to  seek  for  more  constant  and  comprehen- 
sive signs  in  the  phases  of  embryonic  deyelopment,  and  the 
condition  of  the  circulating,  respiratory,  and  nervous  systems. 

8pecie$,  All  the  specimens,  or  individuals,  which  are  so 
much  alike  that  we  may  reasonably  believe  them  to  have 
descended,  from  a  common  stock,  constitute  a  species.  It  is  a 
particular  provision  for  preventing  the  blending  of  species,  that 
hybrids  are  always  barren;  and  it  is  certain,  in  the  case  of  i^ells, 
that  a  great  many  kinds  have  not  changed  in  form  from  the 
tertiary  period  to  the  present  day, — ^a  lapse  of  many  thousand 
years, — and  through  countless  generations.  "When  individuals 
of  the  same  brood  differ  in  any  respect,  they  are  termed  varieties  ; 
for  example,  one  may  be  more  exposed  to  the  light,  and  become 
brighter  coloured;  or  it  may  find  more  abundant  food,  and 
grow  larger  than  the  rest.  Should  these  peculiarities  become 
permanent  at  any  place  or  period, — should  all  the  specimens  on 
a  particular  island  or  mountain,  or  in  one  sea,  or  geological 
formation,  differ  from  those  found  elsewhere, — such  permanent 
variety  is  termed  a  race  ;  just  as  in  the  human  species  there  are 
white  and  coloured  races.  The  species  of  some  genera  are  less 
subject  to  variation  than  others;  the  nuctUcBf  for  example, 
although  very  numerous,  are  always  distinguishable  by  good 
characters.  Other  genera,  like  ammonites^  terehratula,  and  tel- 
Una,  present  a  most  perplexing  amount  of  variation,  resulting 
from  age,  sex,  supply  of  food,  variety  of  depth,  and  of  saltness 
in  the  water.  And  further,  whilst  in  some  genera  every  pos- 
sible variety  of  form  seems  to  have  been  called  into  existence,  in 
others  only  a  few,  strikingly  distinct  forms,  axe  knoTm. 

Genera  are  groups  of  species,  related  by  community  of  struc- 
ture in  all  essential  respects.  The  genera  of  bivalves  have  been 
characterised  by  the  number  and  position  of  their  hinge  teeth ; 
those  of  the  spiral  univalves,  by  the  form  of  their  apertures ; 
but  these  technical  characters  are  only  valuable  so  far  as  they 
indicate  differences  in  the  animals  themselves. 

Families  are  groups  of  genera,  which  agree  in  some  more 
general  characters  than  those  which  unite  species  into  genera. 
Those  which  we  have  employed  are  mostly  modifications  of  the 
artificial  families  framed  by  Lamarck,  a  plan  which  seemed 
more  desirable,  in  the  present  state  of  our  knowledge,  IJian  a 
^^bdin'sion  into  very  numerous  families,  without  ajBsignablQ 
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The  orders  and  dassee  of  mollusoa  have  already  been  referred 
to ;  those  now  in  use  are  in  most  cases  natural. 

It  has  been  sometiines  asserted  that  these  groaps  are  only 
scientific  contrivances,  and  do  not  realli/  exist  in  natuie  hut 
this  is  a  false  as  well  as  a  degrading  yiew  of  the  matter*  The 
labours  of  the  most  eminent  systematists  have  been  directed  to 
the  discoyery  of  the  subordinate  yalue  of  the  characters  deriy- 
able  from  eyery  part  of  the  animal  organisation ;  and,  as  &r  as 
their  information  enabled  them,  they  haye  made  their  systems 
expressive  ''of  all  the  highest  £su;ts  or  generalisations  in 
natural  history." — (^Owen,) 

M.  Milne  Edwards  has  remarked,  that  the  actual  appearance 
of  the  animal  kingdom  is  not  like  a  well-regulated  army,  but 
Hke  the  starry  heavens,  oyer  which  constellations  of  various 
magnitude  are  scattered,  with  here  and  there  a  solitary  star 
which  cannot  be  included  in  any  neighbouring  group. 

This  is  exceedingly  true ;  we  cannot  expect  our  systematic 
groups  to  have  equal  numerical  values,*  but  they  ought  to  be 
of  equal  structural  importance ;  and  they  will  i^us  possess  a 
symmetry  of  order,  which  is  supeHor  to  mere  numerical  regu- 
larity. 

All  the  most  philosophic  naturalists  have  entertained  a  belief 
that  the  development  of  animal  forms  has  proceeded  upon  some 
regular  plan,  and  have  directed  their  researches  to  the  discovery 
of  that  "reflection  of  the  Divine  mind."  Some  have  fancied 
that  they  have  discovered  it  in  a  mystic  number,  and  have  ac- 
cordingly converted  all  the  groups  into  fives,'\  We  do  not 
undervalue  these  speculations,  yet  we  think  it  better  to  describe 
things  so  far  only  as  we  know  them. 

Great  difficulty  has  always  been  found  in  placing  groups 
according  to  their  affinities.  This  cannot  be  effected  in — the 
way  in  which  we  are  compelled  to  describe  them — a.  singly 
series ;  for  each  group  is  related  to  aU  the  rest ;  and  if  wo 
extend  the  representation  of  the  affinities  to  very  small  groups, 
any  arrangement  on  a  plane  surface  would  fail,  for  the 
affinities  radiate  in  all  directions,  and  the  **  network"  to  which 
Fabricius  likened  them,  is  as  insufficient  a  comparison  as  the 
"  chain"  of  older  writers. { 

»  The  numerical  development  of  groupi  is  tTwersely  proportional  'to  the  hvlk  of  the 
mdioiduals composing  them.— {Waterkouse.)  ^_.,«*>, .  the 

t  The  quinarians  make  out  five  moUuscous  claesea  by  excluding  tbe  *^^^'^ 
same  end  would  be  attained  in  a  more  eatisfaetory  manner  by  reductog  \3a.ft  ^\»to^m^ 
iff  the  raiOc  of  an  order,  which  might  be  placed  next  to  the  opisthoAnrwiichz* 
/  jZfi  qcOnafy  an^gement  of  the  moUoicouA  classeB  reminds  ^  oi  ^^  ^^^* 
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NOMENCLATTIRE. 

The  practice  of  using  two  names— generic  and  specific — ^foi 
each  animal,  or  plant,  originated  with  Linnaeus ;  therefore  no 
scientific  names  date  further  back  than  his  works.  In  the  con- 
struction of  these  names  the  Greek  and  Latin  languages  are 
preferred  by  the  common  consent  of  all  countries. 

Synonyms.  It  often  happens  that  a  species  is  named,  or  a 
genus  established,  by  more  than  one  person,  at  different  times, 
and  in  ignorance  of  each  other's  labours.  Such  duplicate  names 
are  called  synonyms  ;  they  have  multiplied  amazingly  of  late, 
and  are  a  stumbling-block  and  an  opprobrium  in  all  branches 
of  natural  history.* 

One  very  common  estuary  shell  rejoices  in  the  following 
variety  of  titles : — 

Scrobicularia  piperata  {Gmelin  «p.). 

Trigonella  plana  {Da  Costa).  ** 

Mactra  Listeri  {Atict.). 

My  a  Hispaniea  {Chemnitz). 

Venus  borealis  {Pennant). 

Lutraria  compressa  {Lamxirck). 

Arenaria  plana  {Megerle). 

As  regards  specific  names,  the  earliest  ought  certainly  to  be 
adopted,  with,  however,  the  following  exceptions : — 

1.  MS.  names ;  which  are  admitted  by  courtesy. 

2.  Names  given  by  writers  antecedent  to  Linnaeus. 

3.  Names  unaccompanied  by  a  description  or  figure. 

4.  Barbarisms ;  or  names  involving  error  or  absurdity,  t 

It  is  also  very  desirable  that  names  having  a  general  (Euro- 
pean) acceptation  should  not  be  changed  on  the  discovery  of 
earlier  names  in  obscure  publications. 

emblem  of  eternity— the  serpent  holding  its  tail  in  its  mouth.    The  following  diagram 
is  offered  as  an  improved  circular  system  : — 

[Fishes.] 
Di-branchiata. 

Nuoleo-        w    ^  Tetra- 

Opistho-        y^"^^  Proso- 

Aporo-  "^^  Pulmo- 

PalHo-  Lamelli- 

Hetero-branchiata. 
[Zoophytes.] 
*  In  Pfeiffer's  Monograph  of  the  HelideUet  a  family  containing  seventeen  genen, 
no  less  than  330  generic  synonyms  are  enumerated ;  to  this  list  Dr.  Albers,  of  Berlin. 
Aaa  added  anat^  hitndred  of  his  own  invention ! 

/  2iL9  sabj'eet  was  inrestigtUed  and  reported  npon  by  a  commlU^e  ci  \!^«  "BttiKa^ 
'^^soe/ation  id  2S42. 
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With  respect  to  genera^  those  who  belieye  in  their  real  exist- 
ence as  **  ideas  of  the  creating  mind,"  will  be  disposed  to  set 
aside  many  random  appellations  given  to  particular  shells 
^('ithout  any  clear  enunciation  of  their  characters ;  and  to  adopt 
later  names,  if  bestowed  with  an  accurate  perception  of  the 
grounds  which  entitle  them  to  generic  distinction.* 

Authority  for  specific  names.  The  multiplication  of  synonyms 
haying  made  it  desirable  to  place  the  authority  after  each  name, 
another  source  of  eyil  has  arisen ;  for  several  naturalists  (fancy- 
ing that  the  genua  maker,  and  not  the  species,  maker,  should 
enjoy  this  privilege)  have  altered  or  divided  almost  every  genus, 
and  placed  their  signatures  as  authorities  for  names  given  half 
a  century  or  a  century  before  by  Linnaeus  or  Bruguiere.  The 
majority  of  naturalists  have  disowned  this  practice,  and  agreed 
to  distinguish  by  the  addition  of  **sp."  the  authorities  for 
those  specific  names  whose  generic  appellations  have  been 
altered.  The  type  of  a  genus  should  be  the  species  which  best 
exhibits  the  characters  of  the  group,  but  it  is  npt  always  easy 
to  follow  out  this  rule ;  and  consequently  the  first  on  the  list  is 
often  put  forward  as  the  type. 

ABBREVIATIONS. 

Etyrt^y  etymology;  Syn,,  synomym;  Distr,,  distribution; 
MS,,  unpublished ;  Sp,,  species ;  B,  M,,  in  the  British  Museum. 

Distr.,  Norway — ^New  Zealand;  including  all  intermediate 
seas. 

Foss.f  Lias-chalk :  implies  that  the  genus  existed  in  these 
and  all  intermediate  strata.  Chalk — ;  means  that  the  genus  has 
existed  from*  the  chalk  up  to  the  present  time. 

Depth — 50  fins,  implies  that  the*  genus  is  found  at  all  depths 
between  low- water  mark  and  60  fathoms.  A  fathom  =  6  feet, 
i^,  one- fourth  real  size ;  f,  magnified  four  times. 

Lot,,  breadth;  Long,,  length;  Alt,  height  or  thickness. 
Unc,  an  inch;  Lin.,  a  line  or  -jV  of  an  inch;  Mill,,  a  milli- 
metre or  -jV  oi  an  inch. 

*  Several  bod  practices^againBt  which  there  is,  unluippily,  no  law— should  bo 
(•'.roiigly  diBCOunteuanced.  First,  the  employment  of  names  ahready  in  familiar  use 
for  other  objects ;  such  as  cidaris  (the  title  of  a  well-known  genus  of  sea-urchins)  for 
a  group  of  spiral  shells ;  and  arenaria  (a  property  of  the  botanists)  for  a  bivalve. 
Secondly,  the  conversion  of  apecific  into  generic  tides,  a  process  which  has  caused 
fineness  confusion ;  it  has  arisen  out  of  the  vain  desire  of  gl^g  new  d«a\«L«tt<wa  tft 
n!>l  ;t'.iil  familiar  objects,  tmd  Qiaa  obta/niog' a  questionable  sort  of  !am«. 
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OHAPTEE  n. 

GEOGRAPHICAIi  DISTMBtmOlT  OP  THE  M0LLU8CA. 

It  is  one  of  the  most  familiar  facts  in  Natural  History  that 
many  countries  possess  a  distinct  Fauna  and  Flora,  or  assem- 
blages of  animals  and  plants  peculiar  to  themselyes ;  and  it  is 
equally  true,  though  less  generally  understood,  that  the  sea 
also  has  its  provinces  of  animal  and  vegetable  life. 

The  most  important  or  best  known  of  these  provinces  are 
indicated  on  the  accompanying  map  ;  different  names,  in  some 
instances,  and  different  letters  and  numbers,  being  employed  to 
distinguish  the  marine  from  the  terrestrial  regions.* 

The  division  of  the  surface  of  the  globe  into  natural  history 
provinces  ought  to  be  framed  upon  the  widest  possible  basis. 
The  geographical  distribution  of  every  class  of  animals  and 
plants  should  be  considered  in  order  to  arrive  at  a  theory  of 
universal  application. 

The  most  philosophical  division  of  the  globe  into  natural 
provinces  has  been  by  Swainson  in  1835,  and  by  Dr.  Sclater  in 
185Y.  The  last  has  been  adopted  by  several  naturalists.  It  was 
based  upon  a  consideration  of  the  distribution  of  birds,  and  has 
been  extended  to  fishes  and  amphibia  by  Br.  Giinther.  It 
might  be  extended  to  mollusca.  In  Br.  Sclater's  scheme  the 
world  is  divided  into  six  regions,  viz.  (1)  Palsearctic  region : 
this  comprises  Europe,  North  Africa,  Asia  Minor,  Persia,  Asia 
north  of  the  Himalayas,  North  China,  and  Japan ;  (2)  Ethiopian 
or  Western  Palaeotropical  region,  includes  Africa  south  of  the 
Atlas,  Madagascar,  Mascarene,  Arabia ;  (3)  Indian  or  Middle 
Palaeotropical  region,  including  Asia  south  of  the  Himalayas, 
Ceylon,  Burmah,  Malacca,  Southern  China,  Philippines,  Borneo, 
Java,  Sumatra,  and  adjacent  islands;  (4)  Australian  or  Western 
Palaeotropical  region:  Australia,  New  Guinea,  New  Zealand, 
and  the  Pacific  Islands ;  (5)  Nearctic  or  North  American  region : 
Greenland,  and  North  America  as  far  as  the  centre  of  Mexico ; 

*  The  author  regrets  that,  on  account  of  the  expense,  this  map  appears  without  the 
advantage  of  colours.    He  would  recommend  those  who  are  sufficiently  interested  in 
the  subject  to  colour  their  own  copies,  distinguishing  the  shores  of  the  marine  provinces 
by  the  following  tints : — 
Blue,      1.  Arctic  province ;  15.  Magellanic. 
Green.    2.  Boreal;  ll.*Aleutian;  5.  Aralo-Ga£^ian. 
Orange.  3.  Celtic. 
.^^^rp/e.  4.  Zusitanian ;  10.  Japonic;  12.  Califomian;  18.  Trans- Atlantic. 
^f^'^-   ff'  W.  African;  8.  Indo-PaciHc ;  13.  Panamic;  17.  CanWafton. 
^'^*^^'      Z  S.  A.fn'can;  9.  Aastralo-Zealan6ic ;  14.  Peruvian;  16,  Pat&ftotvmw, 
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(6)  Neotropical  or  South  American  region :  West  India  Islands, 
South  Mexico,  Central  and  South  America,  Gkilapagos,  and 
Falkland  Isles.  These  diyisions  apply  to  the  land,  but  it  is 
probable  that  they  will  help  to  throw  light  on  the  boundaries  of 
the  natural  marine  provinces. 

As  will  be  seen,  each  of  the  above  regions  includes  several  of 
the  provinces  adopted  in  this  work. 

The  LaTid  Provinces  hitherto  proposed  have  been  chiefly 
founded  on  botanical  grounds,  but  the  evidence  a£fbrded  by 
insects  and  the  higher  classes  of  animals  confirms  the  existence 
of  these  divisions. 

The  Marine  Provinces  have  also  been  investigated  by  botanists ; 
and  the  striking  peculiarities  of  the  fisheries  have  been  taken 
into  account  as  well  as  the  distribution  of  shell-fish  and  corals. 

In  order  to  constitute  a  distinct  province  it  is  considered 
necessary  that  at  least  one-half  the  species  should  be  peculiar ^  a 
rule  which  applies  equally  to  plants  and  animals.  Some  genera 
and  sub-genera  are  limited  to  each  province,  but  the  proportion 
is  different  in  each  class  of  animals  and  in  plants.* 

Specific  areas.  Species  vary  extremely  in  their  range,  some 
being  limited  to  small  areas,  while  others,  more  widely  diflf\ised, 
unite  the  local  populations  into  fewer  and  larger  groups. 
Those  species  which  characterise  particular  regions  are  termed 
"endemic;"  they  mostly  require  peculiar  circumstances,  or 
possess  small  means  of  migrating.  The  others,  sometimes 
called  "sporadic,"  possess  great  facilities  for  diffusion,  like  the 
lower  orders  of  plants  propagated  by  sporesy  and  more  easily 
meet  with  suitable  conditions.  The  space  over  which  a  species 
is  distributed  is  called  a  "  centre,"  or,  more  properly,  a  specific 
area.  The  areas  of  one-half  the  species  are  smaller  (usually 
much  smaller)  than  a  single  province. 

In  each  specific  area  there  is  frequently  one  spot' where  indi- 
viduals are  more  abundant  than  elsewhere ;  this  has  been  called 
the  "  metropolis  "  of  the  species.  Some  species  which  appear  to 
be  nowhere  common  can  be  shown  to  have  abounded  formerly ; 
and  many  probably  seem  rare  only  because  their  head-quarters 
are  at  present  unknown. — [Forhes,) 

Specific  centres  are  the  points  at  which  the  particular  species 
are  supposed  to  have  been  created,  according  to  those  who 
believe  that  each  has  originated  from  a  common  stock  (p.  46) ; 

•  The  genera  of  plants  amount  to  20,000,  and  consist  on  an  average  ot  only  four 
species  s^iece!    Tie  genera  of  abella  commonly  admitted  are  only  400  in  wscctow^Mx 
arejvge  fcrty- species  each.    It  follows  that  the  areas  of  the  moll\iaC8ai  g.cli^WkVp*^*''^^^ 
jmzrOus)  ought  to  be  ten  times  as  great  as  those  of  plants. 
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these  can  only  be  known  approximately  in  any  case.  The 
doctrine  that  each  species  originated  from  a  single  individual, 
or  pair,  created  once  only,  and  at  one  place,  derives  strong  con- 
firmation from  the  fact  tiiat  so  **  many  animals  and  plants  are 
indigenous  only  in  determinate  spots,  while  a  thousand  others 
might  have  supported  them  as  well."* 

Generic  areas.  Natural  groups  of  species,  whether  called 
genera,  families,  or  orders,  are  distributed  much  in  the  same 
manner  as  species ;  f  i^ot  for  the  same  reason,  since  their  con- 
stituents are  not  related  by  descent,  but  apparently  from  the 
intention  of  the  Creator. 

Sub-generic  areas  are  usually  smaller  than  generic ;  and  the 
areas  of  orders  and  families  are,  as  a  matter  of  course,  larger 
than  those  of  the  included  genera.  But  it  is  necessary  to 
remember  that  groups  of  the  same  denomination  are  not  always 
of  equal  value ;  and  since  species  vary  in  range  it  often  happens 
that  specific  areas  of  one  class  or  family  are  larger  than  generic 
areas  of  another.  The  smallest  areas  are  usually  those  of  the 
forms  termed  aberrant ;  the  typical  groups  and  species  are 
most  widely  distributed. — {Waterhouse.) 

**When  a  generic  area  includes  a  considerable  number  of 
species,  there  may  be  found  within  it  a  point  of  maximum 
{metrojpolis)^  around  which  the  number  of  species  becomes  less 
and  less.  A  genus  may  have  more  centres  than  one.  It  may 
have  had  unbroken  extension  at  one  period,  and  yet  in  the 
course  of  time  and  change,  may  have  its  centre  so  broken  up 

*  Mrs.  Somerville'8  Physical  Geogn^hy,  ii.  95. 

t  **  What  we  call  class,  order,  family,  genus,  are  all  only  so  many  names  for  genera 
of  various  degrees  of  extent.  Technically  a  genus  is  a  groiif)  to  which  a  name  (as 
Bibes)  is  applied :  but  essentially,  Exogens^  Ranunctdaceeey  lianunculm,  are  genera  of 
different  degrees. 

"  One  of  the  chief  arguments  in  favour  of  the  naturalness  of  genera  (or  groups\  is 
that  derived  from  the  fact  that  many  genera  can  be  shown  to  be  centralised  in  definite 
geographical  areas  {Erica,  for  example) ;  t.e.  we  find  the  species  gathered  all,  or 
mostly,  within  an  area,  which  has  some  one  point  where  the  maximum  number  of 
species  is  developed. 

"  But,  in  geographical  space,  we  not  unfrequently  find  that  the  same  genus  may  have 
two  or  more  areas,  within  each  of  which  this  phenomenon  of  a  point  of  maximum 
niunber  of  species  is  seen,  with  fewer  and  fewer  species  radiating,  as  it  were,  from  it. 

"  In  timet  however  (or,  in  other  words,  in  geological  distribution),  eo  far  as  we  know, 
each  generic  type  has  had  an  unique  and  continuous  range.  When  once  a  generic 
type  has  ceased  it  never  re-appears. 

**  A  genus  is  an  abstraction,  a  divine  idea.    The  very  fact  of  the  centralisation  of 

groups  of  allied  species,  i.e.  of  genera,  in  space  and  time,  is  sufficient  proof  of  this. 

Doubtless  we  make  many  so-called  genera  that  are  artificial ;  but  a  true  genus  is 

oMtiunl/  and,  as  each,  ia  not  dependent  on  man's  will."— B.  For6e«.    (See  Axu,  Nat, 

-sate  ^a/jr,  1S5S,  and  Jan.,  1866,  p.  45,) 
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that  there  shall  appear  to  be  out-lying  points.     When,  how- 
ever, the  history  of  a  natural  genus  shall  have  been  traced . 
equally  through  its  extension  in  time  and  epace,  it  is  not 
impossible  that  the  area,  considered  in  the  abstract,  will  bo 
found  to  be  necessarily  Unique." — {Forbes,) 

To  illustrate  the  doctrine  of  the  unity  of  generic  areae  Professor 
Forbes  has  given  several  examples,  showing  that  some  of  the 
most  exceptional  cases  admit  of  explanation  and  confirm  the 
rule.  One  of  these  relates  to  the  genus  Mitra,  of  which  there 
are  420  species ;  it  has  its  metropolis  in  the  Philippine  Islands, 
and  extends  by  the  Bed  Sea  to  the  Mediterranean  and  West 
AMca,  the  species  becoming  few,  small,  and  obscure.  Par 
away  from  the  rest  a  single  species  is  found  o^  the  coast  of 
Greenland.  But  this  very  shell  occurs  fossil  in  Ireland  along 
with  another  mitra  now  living  in  the  Mediterranean.  Another 
case  is  presented  by  the  genus  Fanopasay  of  which  the  eleven 
living  species  are  widely  separated.  Of  this  genus  above  100 
fossil  species  are  known,  distributed  over  many  places  within 
the  wide  area,  on  whose  margin  the  relics  of  this  ancient  form 
of  life  seem  to  linger  like  the  last  ripple  of  a  circling  wave.* 

According  to  this  view  the  specific  centres  are  scattered 
thickly  over  the  whole  surface  of  the  globe ;  those  of  the  genera 
more  thinly  distributed ;  and  the  points  of  origin  of  the  large 
groups  become  fewer  in  succession,  until  we  have  to  estimate 
the  probable  position  or  scene  of  creation  of  the  primary 
divisions  themselves;  and  are  led  to  speculate  whether  there 
may  not  have  been  some  common  focus — ^the  centre  of  centres 
— from  which  the  first  and  greatest  types  of  life  have  emanated. 

Boundaries  of  Natural  History  Provinces,  The  land  provinces 
are  separated  by  lofty  mountains,  deserts,  seas,  and  climates; 
whilst  the  seats  are  divided  by  continents  and  influenced  by  the 
physical  character  of  coast-lines,  by  climates  and  currents. 
These  "natural  barriers,"  as  they  were  called  by  Buffon, 
retard  or  altogether  prevent  the  migrations  of  species  in 
particular  directions. 

Influence  of  Climate,  Diversity  of  climate  has  been  the 
popular  explanation  of  most  of  the  phenomena  of  geographical 
distribution,  because  it  is  so  well  known  that  some  species 
require  a 'tropical  amount  of  warmth,  whilst  others  can  endure 
a  great  variety  of  temperature,  and  some  only  thrive  amidst 
the  rigo\irs  of  the  arctic  regions.  The  character  of  the  vegeta- 
tion of  the  zones  of  latitude  has  been  sketchLed"by  "BwcouBAXOir 

*  J»<?  mo0t  Bfnking  and  conclusive  instances  may  1)0  met  "With  in  ^ft  Qaft\.Tik>>xxVvciiii  o^ 
tbe  bigbeat  claeaea  of  vertebrate  tuumala. 
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boldt ;  FabriciuB  and  Latreille  have  divided  the  world  into 
climatal  Insect-proyinces ;  and  Professor  E.  Forbes  has  con- 
structed a  map  of  the  homoiozoic  hdta  or  zones  of  marine  life. 
To  aU  these  the  remark  of  Mr.  Kirby  is  applicable — ^that  any 
division  of  the  globe  into  provinces,  by  means  of  equivalent 
pari^llels  and  meridians,  wears  the  appearance  of  an  artificial 
and  arbitrary  system,  r9.ther  than  of  one  according  to  nature. 
Professor  Forbes  has  been  careful  to  point  out  that  although 
the  *'  Faunas  of  regions  under  similar  physical  conditions  bear 
a  striking  resemblance  to  e^ch  other'' — ^this  resemblance  is 
produced,  "not  by  identity  of  species,  or  even  of  genera,  but 
by  repreamiation  "  (p.  46). 

Origin  of  the  Natural  History  Frovincea,  Mr.  Kirby  appears 
to  have  been  the  first  to  recognise  the  truth  that  physical 
conditions  were  not  the  primary  causes  of  the  zoological  pro-^ 
vinces,  which  he  "  regarded  as  fixed  by  the  will  of  the  Oreator, 
rather  than  as  regulated  by  isothermal  lines."  *  Mr.  Swainson 
also  has  shown  that  the  "  circumstances  connected  with  tem- 
perature, food,  situation,  and  foes,  are  totally  insufficient  to 
account  for  the  phenomena  of  animal  geography,"  which  he 
attributes  to  the  operation  of  unknown  laws.f 

The  most  important  contribution  towards  a  knowledge  of 
these  "  unknown  laws  "  has  been  made  by  Professor  E.  Forbes, 
who  was  perhaps  the  first  naturalist  ever  in  a  position  to  avail 
himself  of  the  great  storehouse  of  facts  accumulated  by  geolo- 
gists, respecting  the  distribution  of  organic  life  in  "  the  former 
world."  This  subject  wiU  be  referred  to  again  in  connection 
with  the  subject  of  Fossil  Shells ;  meanwhile  it  may  be  stated 
that,  according  to  this  evidence,  the  Faunas  of  the  Provinces 
are  of  various  ages,  and  that  their  origin  is  connected  with 
former  (often  very  remote)  geological  changes,  and  a  different 
distribution  of  land  and  water  over  the  surface  of  the  globe. 


MAEINE  PEOVTKCES. 

Amongst  the  genera  of  marine  shells  there  are  some  which 
have  been  considered  particularly  indicative  of  climate.  From 
the  Arctic  list  the  following  may  be  taken  as  examples  of  the 
shells  of  high  latitudes ;  tibose  marked  *  being  found  in  'the 
southern  as  well  as  in  the  northern  hemisphere : —  - 


/%ek2a 


IntrodactioD  to  Sntomology, 
f  livatiae  on  Geogr&pby  and  daaaiBcation  of  Animals,  Lttrtnw?*  C^ijtoiftt  Oj^ao- 
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Bnccinum.  Yelntina.  'CreneUa. 

"Ghrysodomus.  Lacuna.  'Yoldia. 

*Trophon.  •Maigarita.  ♦Astarte. 

Admete.  Cyprina. 

*Trichotropi8.  'BhynchoneUa*  Glydmexis. 

The  following  have  been  thought  peculiar  to  the  warmer  re- 
gions of  the  sea : 

Naotilus.  Conns.  Colnmbella.  Fema. 

Bostellaria.  Haipa.  Cypnea.  YDlsella. 

l>iton.  Oliva.  Kerita.  Trldacna. 

Cancellaria.  y(dnta.  Spondylus.  Czassatella. 

Terebra.  Maiginella.  Flicatola.  Saogxanolar'a. 

But  it  must  not  be  inferred  that  these  genera  were  always 
characteristic  of  extreme  climates.  On  the  contrary,  the  whole 
of  them  haye  existed  in  the  British  seas  at  no  very  remote  geo- 
logical period.  Ehynchonella  and  Astarte  were  formerly  **  tropi- 
cal shells ;"  and  since  the  period  of  the  English  chalk-formation 
there  haye  been  living  Nautili  in  the  North  Sea,  and  Cones  and 
Olives  in  the  **  London  basin."  It  is  not  true  that  the  same 
sjpecies  have  been  at  one  time  tropical,  at  another  temperate,  but 
the  genera  have  in  many  instances  enjoyed  a  much  wider  range 
than  they  exhibit  now.  Some  of  the  ** tropical"  forms  are 
more  abundant  and  extend  farther  in  the  Souihern  hemisphere ; 
several  large  Volutes  range  to  the  extremity  of  South  America, 
and  the  largest  of  all  inhabits  New  Zealand. 

The  tropical  and  sub-tropical  provinces  might  be  naturally 
grouped  in  three  principal  divisions,  viz.,  the  Atlantic,  the 
Indo-Pacific,  and  the  West-American, — divisions  which  are 
bounded  by  meridians  of  longitude,  not  by  parallels  of  latitude. 
The  Arctic  province  is  comparatively  small  and  exceptional ; 
and  the  three  most  southern  Faunas  of  America,  AMca,  and 
4xistralia  differ  extremely,  but  not  on  account  of  climate. 

If  only  a  small  extent  of  sea-coast  is  examined,  the  character 
of  its  mollusca  will  be  found  to  depend  very  much  upon  the 
nature  of  the  shore,  the  tides,  depth,  and  local  circumstances, 
which  will  be  referred  to  again  in, another  page.  But  these 
peculiarities  will  disappear  when  the  survey  is,  extended  to  a 
region  sufficiently  large  to  include  every  ordinary  variety  of 
condition. 

It  has  been  stated  that  each  Fauna  consists  of  a  number  ot 
peculiar  species,  properly,  more  than  half;*  and  of  a  smaUer 
number  which  are  common  tor  some'other  provinces.     By  ascer- 
taining the  Section  of  the  tides  and  currents,  and  tlaft  ciicvffli- 
etances  under  which  the  species  occur,  it  may  \i©  poBSwi\ft  ^^ 
detenmne  to  which  province  these  more  widely  diffuso^Tao\\»acs 
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originally  belonged.  And  wlien  species  occur  both  recent  and 
fossil  it  is  easy  to  perceiye  the  direction  in  which  their  migra- 
tions haye  taken  place. 

The  Pauna  of  the  Mediterranean  has  been  critically  examined 
by  Prof.  Forbes  and  M.  Philippi,  with  this  result, — ^that  a  large 
proportion  of  its  population  has  migrated  into  it  &om  the  At 
lantic,  and  a  smaller  number  from  the  Bed  Sea,  and  that  the 
supposed  peculiar  species  are  diminishing  so  rapidly  with  every 
new  research  in  the  Atlantic,  that  it  can  no  longer  rank  as  a 
province  distinct  from  the  Lusitanian. 

When  the  Paunas  of  the  other  regions  have  been  tested  in 
the  same  manner,  and  disentangled,  the  result  will  probably  be 
the  establishment  of  a  much  greater  number  of  provinces  than 
we  have  ventured  at  present  to  indicate  on  the  map. 

It  may  be  desirable  to  notice  here  the  extraordinary  range 
attributed  to  some  of  the  marine  species.  These  statements 
must  be  received  with  great  hesitation;  for  when  sufficiently 
investigated,  it  has  usually  proved  that  some  of  the  localities 
were  false,  or  that  more  than  one  species  was  included.  The 
following  are  given  by  Dr.  Krauss  in  his  excellent  monograph 
of  the  South  African  Mollusca : — 

Ranella  granifera :  Bed  Sea,  Natal,  India,  China,  Philippines, 
New  Zealand. 

Triton  oleariiia :  Brazil,  Mediterranean,  Natal,  Pacific. 
Purpura  Japillus :  Greenland,  (Senegal,  Cape). 
Ventis   verrucosa:    (W.    Indies),    Brit.     Senegal,    Canaries, 
Mediterranean,  Bed  Sea,  Cape  (Australia). 

Octopus  vulgaris :  Antilles,  Brazil,  Europe,  Natal,  Mauritius, 
India. 
Argonauta  argo :  (Antilles),  Medit.,  Bed  Sea,  Cape. 
Lucina  divaricata  is  said  to  be  ' '  found  on  the  shores  of  Europe, 
India,  Africa,  America,  and  Australia."  {Gray,)  In  this  case 
several  species  ai*e  confounded.  The  rock-boring  Baxicava  has 
been  carried  to  all  parts  of  the  world  in  hallastf  and  it  remains 
yet  to  be  ascertained  whether  the  same  species  occurs  in  a  livine: 
state  beyond  the  Arctic  Seas  and  North  Atlantic. 

Lastly,  the  money  cowry  is  always  catalogued  as  a  shell  of  the 
Mediterranean  and  Cape,  although  its  home  is  in  the  Pacific, 
and  it  has  no  other  origin  in  the  Atlantic  than  the  occasional 
wreck  of  one  of  the  ships  in  which  such  vast  quantities  of  the 
little  shell  are  annually  brought  to  this  country  to  be  exported 
again  to  Africa. 
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I.  AEcno  Peovincb.    . 

The  North  Polar  Seas  contain  but  one  assemblage  of  Mollusca, 
whose  Southern  Hmit  is  formed  by  the  Aleutian  Islands  in  the 
Pacific,  but  in  the  North  Atlantic  is  determined  chiefly  by  the 
boundary  of  floating  ice,  descending  as  low  as  Newfoundland 
on  the  West,  and  thence  rising  rapidly  to  Iceland  and  the  North 
Cape.  A  yery  complete  general  account  of  the  Arctic  MoUusca 
is  giyen  by  Dr.  Middendorff  ;*  those  of  Greenland  haye  been 
catalogued  and  described  by  Otho  Eabricius  and  MoUer  ;t  and 
more  recently  by  Morch  ;J  158  species  are  enumerated  by 
Middendorff,  and  202  by  Morch.  Scattered  notices  occur  in 
the  Annals  of  Natural  History,§  and  the  Supplements  to  the 
Narratiyes  of  the  Arctic  Voyagers, — ^Phipps,  Scoresby,  Franklin, 
Back,  Boss,  Parry,  and  Bichardson.  The  existence  of  the  same 
marine  animals  in  the  Ekmtchatka  Sea  and  Baffin's  Bay  was 
long  since  held  to  proye  at  least  a  former  North-West  passage ; 
but  the  occurrence  of  recent  sea-shells  in  banks  far  inland 
rendered  it  probable  that  eyen  recent  eleyation  of  the  land  in 
Arctic  America  might  haye  much  reduced  the  passage.  During 
the  *'  Glacial  period,"  this  Arctic  Sea,  with  the  same  fauna,  ex- 
tended oyer  Britain ;  oyer  Northern  Europe,  as  &x  as  the  Alps 
and  Carpathians ;  and  oyer  Siberia,  and  a  considerable  part  of 
North  America.  The  shells  now  liying  in  the  Arctic  Seas,  are 
found  fossil  in  the  deposits  of  "  Northern  Drift,"  oyer  all  these 
countries ;  and  a  few  of  the  species  yet  Hnger  within  the  bounds 
of  the  two  next  proyinces,  especially  in  tracts  of  unusual  depth. 
The  Arctic  shells  haye  mostly  a  thick  greenish  epidermis  (p.  33) ; 
they  occur  in  yery  great  abundance,  and  are  remarkably  subject 
to  yariation  of  form,  a  circumstance  attributed  by  Professor  E. 
Forbes  to  the  influence  of  the  mixture  of  fresh  water  produced 
by  the  melting  of  great  bodies  of  snow  and  ice. 

AECnO  SHELL-FISH. 
iTBiusiaa  Lapland.   F.  Finmark.  I.  Iceland.  G.  Greenland.  D.  Davis  Straits  (west 
coast).    B.  Bchring's  Straits.    0.  Ochotsk.    »  British  species  (Uving).    •*  British 
species  (fossil). 

Octopus  grannlatus.   G. 
Cinoteuthis  MUllerL    G. 
Bossiapalpebrosa.  G.  P.  Regent  Inlet. 


Onychotenthis  Bergii.  F.  B. 
M  Fabricii.   G. 


„  amoena.   G. 

♦Ommastrephes  todarus.   F.   Newf. 


Limacina  axotictt.  G.  O. 


•  Kalaco-BMlogia  Bossica ;  Mem.  del'  Acad.  Imp.  des  So.  Petcnb.  T.  G»  P^-  ^» 
t  Index  MoIInsc^Jimaz  OroBnlanditB.    Haln.  1843.  sitsitABi* 

/  rartegxtelae  over  Ordnlanda  Bloddyr  in  H.  Rinir  •  GrSnland  geogpapbiB*-  Oft  » 

Oak  bCBkrevet,  ii.  Bind.  1867, 

/  Maucock,  An.  Nat,  Hist  vol  18,  p.  S2S,  pi  g 
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Spirialis  Btenogyra.  F. 

„       balea.  G. 
•Clioborealis.  N.  Zemla.   GI-. 


•Koasa  incrassata.  F. 

•Caccinmn  undatom,  var.   Kara.   O. 

.,        hydrophanum.    D.  Prince 
Begent  Inlet 

„        tenebrosuia.  ]R.  G.  B. 

*  „         HumphreyBionuou  B.  G. 
♦•       „         cyaneiun,    F.  D.  G.   Icy 

C.    St.  Lawrence. 
„        glaciale.  Kai'%.  0.  G.  Parry. 
G.  Spitzbeigen. 
Buccinum  angulofinnL  If.  ZexxUa.  Icy 
C.   Spitz. 
„         tenue.  K.  Zemla.  G. 
„         Groenlandicmn.   D. 
„        iindulatum.  G. 
„        Bcdlariformo.   G. 
*•       „         ciliatum.    G. 

„        boreale  (Leach).  Baffin's B. ' 
„        eericatum.  D.  P.  Befuge. 
f      ,,        HoUbglUi  (IXangeUa,  M61.) 
G.  F. 

*  „         Dalei.   E.  B. 
Pleurotoma,  13  sp.   G. 

*Fusas  antiquoa.   N.  Zcmla.   B. 
**     „    carinatus.   G. 

*  „    contrariiig.   E.  0. 
„     deformis.   B.  Spitz. 

••     „     despectus.   G.  Spitz. 

„    liero3.  O.Perry. 

1,     latericcus.    G. 
«*     „     Sabini.    P.Masa. 

„    pellucidus.  D. 

„    Kroyeri.    G.  Spitz. 

„    decemcostatos.   B.   Kewf. 
t     „    Bemicienais.   B.  B. 

„     Spitzbergensis.    Spitz. 

*  „     Islaudicud.    F. 

*  „    gracilis.  F.  B.  G.  B. 
**Trophon  clatbratus.  B.  G.  B. 

**       f,     flcalarifonnis.  Spitz.  Newf.  B. 

*•       „      Gunneri.   F.    G. 

**       „     oraticulatus.   B.   I.   G. 

*  „     Banricensifl.   F. 

„     harptilarius.   F.   TJ.8. 

*  „      truncatns. 
•Purpura  lapillos.  B.    G.   B. 

Mangelia,  9  sp.    G. 

„       decnssata.  B. 
*Be]a  torricola.    F.   G. 

*  „    rafa.    F.    Ch. 
**J^'txn  arcenlaadica.    G. 

**^dmete  vizidm.  R.  Spitz.    G.  B. 


If 


>• 


*TrichotropiB  borealis.  F.  G.  B.  Prince 
Begent  Bilet. 
conica.   G. 
insignia.   B. 
„  bicaxinata.  B* 

*Katlca  helicoides.  B.   G.   B. 
••     „     clausa,  F.  N.  Zemla.   G.   Mel- 
ville Id.   P.  Begent  Inlet  B. 
„     pallida.   B.  0. 
„     flava.  K.  Zemla.  B.  Kewf. 

•  „     pusilla  (groenlandica).  G.  Norway. 

Spitz. 
„     nana.   G. 
•Yelutina  IsBvigata.  B.  B. 

•  „      ilexilis.   F. 

*•       „       zonata.   B.   G. 
„      lonigera.    G. 

Lamellaria  prodita.   F. 

„        Groenlandica.   G.   B. 
*«Scalaria  Groenlandica.    F.   G.   B. 
•*      „      borealis  (Eschricliti).    G. 

Amaura  Candida.   G. 

ChemnitziH  idbula.    G. 
**Me8alia  lactea.  G. 
«*Turritella  polaria.    G. 

Aporrhais  occidcntalis.    Labri^^^r. 

*Littorina  obtusata.    B. 

*  „       tencbrosa.   "S.  Zemla.    D. 
„       Groenlandica.    G-   F. 

*  n       palliata  (arctica).    G. 
„       limata.    F. 

♦Lacuna  vincta.    E.    Newf.    G. 
„      labiosa.    F.    P.  Befogo* 


n 


crassior.    B. 


„      glacialis.    G. 

♦  „       pallidula.    G. 

*  puteolus.    F.    Newf. 


„      frigida.    F. 
„       Bolidula.    F. 


Hydrobia  castanea.    B.    G. 
Bissoa  scrobiculata.    G. 
M     globulus.    G. 
„     saxatilis.    G. 
♦Skenea  planorbis.    G.    F. 
**Margarita  cinerea.    F.    U.3. 

•  „        undulata.    E.    G. 

•  „        alabastrum.    F. 

•  „        helicina.  G.  Wbite  Sea.  Spitz. 
„        Bordida.  E.  Spitz.   G.  B. 

nmbilicolis.   B.   B. 
Horrisoni.    B. 
„       -glauca.  G. 
„        Yahlii.    G. 
»       „        coatnlata.  G. 
*PiinctureUal5oadM3Wb.  T?.  Q^. 
*Acin«a  testxidiaa^.  "R,  Iw^ssv.^  ^. 
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**Lep6ta  cseca.    G,   F.  Spitz.    C.  Eden. 

Pilidium  rubeUum.   F.  Gr.  D. 

Patella,  4  sp.    Q, 
«Chitoii  mber.    F.  G-.  Spitz, 
•     „      albns.  F.  G. 

DentaUmn  entale.    Spitz. 


Bulla  Seinhazdi.   Q. 

„     subangulata.  0-. 
•Cylidma  alba.  G.  F.  Spitz. 

„       tnrrita.    G-. 
^Philine  scabra.  Norway.  Q. 
„       punctata  (Moll.)  Q-. 
Doris  lituiata.  Ot. 
„    acutiascula.  GI-. 
„     obvelata.  G-. 
•Dendronctus  arborescens.  F.  G. 
.£olis  bodocensis.  Q. 
Tergipes  rupium.  G. 
Euplocamus  Holbollii.  G. 


>» 


«t 


xTerebratolina  caput-seipentis.  Spitz.  F. 

2iaB8.  Medit. 
*Wald]ieiixiia  cranium.  P. 
„         septigera.  F. 
Terebratella  Spitzbergensis.  Sp. 
y,        Labradorensis.  Labr. 
**IUiynchonellapsittacea.  B.  Baffin's  Bay, 

76? N.  Melville,!.  B. 
*Crania  anomala.  Spitz. 


^Anomiasqiiamula.  B. 

*  „     acnleata.  B. 

**Pecten  Islandicns.  F.  N.  Zemla.  Spitz. 
G.  B.  St.  Lawrence. 
„     vitreus.  F.  Arctic  America. 
„     Groenlandicns.  B.  Spitz.  D. 
Limatula  sulcata.  G.  F. 
•Mytjlus  edulifl.  B.  G.  B. 
*Modiola  modiolus.  B.  B. 
*CreneIla  discors  (laevigata).  G.   D.  N. 
Zemla. 

*  „      decussata.  B.  G. 

*  „      nigra.  N.  Zemla.  B.  G.  D. 
♦•       „      fabn.   G. 

„       vitrea.   G. 
^rca  glacialis.  P.  Hegent  Inlet. 
Kucula  corticata.  G. 

„      inflata.  G.  D. 
Ledabnccata.  G. 
J,    macilenta.  G. 
••    „     TOBtrata  (pemnla).  F.  Spitz.  Arctic 
America. 


••LedaminT2ta(Fabr.)  F.  Spitz.  G.  D. 

••   „     lucida.  F.  (=naviciUariaP  Spitz.^ 
*   t.     pygmaea.  G.  F.  Siberia. 
•*Yoldia  arctica  Gr.  (myalis).  G.  U.S. 

Spitzbergen. 
**  lanceolata  (arctica  B.  &  S.)  Icy 

Capo, 
limatula.  F.  UJ9.  Eamt. 
I        u       hyperborea.  Spitz. 
»•    „       thraciaefonnia  (angnlaria).     G. 
Mfu». 

••  truncata,Br.  (Pora«ndica,Hit) 

P.  Befuge.   Arctic  America. 
♦•Astarte  borealia  (arctica).  F.  Iceland,  e. 
**      „      semisulcata  (cormgata).     Kara 

Sea.    K.  ZenUa.    Spitz.    P. 

Begent  Inlet.  C.  Parry.  Icy 

Cape. 

*  „      elliptica.  F.  G.  Spitz. 

»      „      sulcata.  B.  N.  Zemla.  O. 
**  crebricoflta.    F.  Spitz.  New£ 

crenata.  P.  Regent  Inlet. 
WarliamL    Davis  Str. 
globosa.  G. 

*  „     compressa.  K.  Zemla.  G. 

„     Banksii.  Spitz.  Bafiln'sBay 
*Cardium  edule  var.  rusticum.  B. 

„       Islandiciun.  N.  Zemla.  G. 
•*  Groenlandicum,    Kara.    Spitz. 

C.  Pany.  St  LawrencA. 
elegantnlum.    G. 
•Cryptodon  flexuosufl.  G.  F. 
*Turtonia  minuta.   G.  F. 
*Cyprina  Islandica.  B.  Labrador. 
**Carditabbrcalis.  Mass.  0. 
••Tellina  calcarca.    F.  G.  B. 
**  Groenlandica.  (=  Balthica,  L 

N.  Zemla.  Spitz.  F.  G.  B. 
edentula.  B. 
•Myatruncata.  B.  Spitz.  G.  C.  Parry.  B. 
••  „   XJddevallensis.    St.  Lawrcnce._  D. 
P.  Begent  Inlet.  Melville  I. 

•  „   arenaria.  N.  Zemla.  G.  O. 
••Saxicava  rugosa  (arctica).    K.  Zemla. 

Spitz.  G.  O.  Parry.  B. 

•  „       (Panopeea)  Norvcgica.    White 

Sea.  O. 
Machcera  costata.  Labrador.  O. 
Glycimeris  Biliqua.  O.  Parry.  Newf. 
•Lyonsia  Norvegica.  F.  O 

„       arcnosa.  G.  D.  P.  Befuge. 
••thraciamyopsis.    G.  .tamU^ 

Pandora  glacialis.  S^iU.  B«fl.  <JA«^M. 
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II.    Boreal  Peovince. 

The  Boreal  Province  extends  across  the  Atlantic  from  Nova 
Scotia  and  Massachusetts  to  Iceland,  the  Eaeroe  and  Shetland 
Islands,  and  along  the  coast  of  Norway  from  North  Cape  to  the 
Naze. 

Of  the  289  Scandinavian  shells  catalogued  by  Dr.  Lov^n,* 
217,  or  75  per  cent,  are  common  to  Britain,  and  137  range  as 
far  as  the  North  coast  of  Spain. 

The  boreal  shells  of  America  are  described  by  Dr.  Gould,  f 
Erom  these  lists  it  appears  that  out  of  270  sea-shells  found  on 
the  coast  of  Massachusetts  north  of  Gape  Cod,  more  than  half 
are  common  to  Northern*  Europe. 

Many  of  the  species,  it  is  believed,  could  only  have  extended 
their  range  so  distantly  by  means  of  continuous  lines  of  con- 
necting coast,  now  no  longer  in  existence.  J 

BOBEAL  SHELLS  OOMMON  TO  EUBOFE  Ain)  NOBTH  AMEBIOA. 

*  British  Species, 

*Lucina  borealis. 
?      „      divoricata. 
*Cryptodon  flexaoeus. 
*Aatarte  boreolis. 

*  „     trieoigularis?  (qoadrans,  G.) 
*Cyprina  Islandica. 
f  (Cardium  Islandicum,  U.S.— N.  Zemla). 

Yoldia  limatula. 
„      arctica,Or.  (=3  myalis). 
*Leda  pygmaea. 

*  „    caudata. 

f    „    navicularis(Iucida,  Lov6nP) 
•Kucnla  tenuis. 
•Mytilus  edulifl. 
*Modiola  modioliis. 


•Teredo  navalifl. 
*Pholas  crispata. 
*Solen  ensid. 
*(Paiiop«a)  Korvegica. 
*Mya  arenaria. 

•  „    truncata. 
*Tluiicia  phaseolina  (Conradi,  Couth). 

Mactra  ponderosa  (ovalis,  Gr.) 
?  Montacuta  bidentata. 
*Turtonia  minuta. 
PKellia  rubra. 

f  Lepton  nitidum  (f abagella,  Conr.  ?) 
*Saxicaya  rugosa  (arctica). 

Tellina  solidula,  var.  (fusca,  Say). 

*  „     calcarea  (sordida,  Couth). 


V  ^-  -   ■  -  - -— 

•  Lidex  Molluscorum  Scandinavin ;  extracted  from  the  "  Ofversigt  af  K.  Vet. 
Akad.  Forh."  1846.  The  climate  of  Finmark  is  much  less  severe  than  Bussian  Lap- 
land ;  Hammerfest  has  an  open  harbour  all  the  year. 

t  Beport  on  the  Invertebrata  of  Massachusetts.    1841. 

X  Forbes,  Memoirs  of  the  Geol.  Survey,  i.  p.  379.    Sir  Jolm  Bichardson,  when 

speaking  of  the  cod-tribe  and  turbot-tribe,  says:— "Most  of  the  fish  of  this  order  feed 

on  or  near  the  bottom,  and  a  very  considerable  number  of  the  species  are  common  to 

both  sides  of  the  Athmtic,  particularly  in  the  higlier  latitudes,  where  they  abound.    It 

does  not  appear  that  their  general  diffusion  ought  to  be  attributed  to  migration  from 

thehr  native  haunts,  but  rather  that  in  this  respect  they  are  analogous  to  the  owla, 

which,  though  mostly  stationary  birds,  yet  include  a  greater  proportion  of  species' 

common  to  the  old  and  new  worlds  than  even  the  most  migratory  families.    Several  of 

the  Scomberoidfa  (Mackerel-tribe)  which  feed  on  tlie  surface,  have  been  previously 

noted  as  traversing  many  degrees  of  longitude  in  the  Atlantic :  but  the  existence  of 

^tAe/iTviuid-feedhig  Gadaidea  in  very  distant  localities  must  be  attributed  to  a  different 

^"^^  f"'^ '^"oi  probable  that  any  ot  them  wander  out  of  soundinga  ot  w«  «.VBK»wSti 

^  ^^-^e**  "-Seport  Zooh  N.  America,  p.  318. 
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*Crenella  nigra. 

*  „       discors,  L. 

*  „       decussata  (glandala,  Tot.) 
Pecten  Islandicus. 

f  Ostiea  ednlis  (borealis,  Lam.  ?) 
•Anomia  ephippium. 

*  acnieata. 
squamula? 


n 


n 


*Terebratiilina  caput-serpcntis. 
'BhynchoneDa  psittacea. 


*J)endionotus  aiborescens. 

Polycexa  Lessonii  f 
f  Amphi^-phy^a  hyalina  (debilis '  ) 

Cylichna  alba  (tiiticea,  C.) 
*      „       obtusa  (pertenuis). 
*Philine  quadiata  (foimoea,  St.) 


*  Chiton  cinereus. 
ft     mazmoreus. 
„     ruber. 

ff       ISBVifl. 

„     asellus. 

M     albuB. 
*DentaIium  (entale,  L.  ?) 
PLepeta  csca  (Candida,  C.) 
*Acnuea  testadinalis  (amoena,  S.) 
*Punctarella  Koachina. 
*Adeorbi5  divisus  (=  SkeneaflcrpiiloideB). 
Maigarita  cinerea. 

*  H       costulataf  (Skenea). 

*  „       helicina. 


*Maigarita  uudulata. 
*'     „       alaba8trum(=  occidentulis?) 
Littorina  grcenlandica. 

*  „     tenebrosa  (vestita). 
„     palliataP 

*Lacuna  vincta  (divarlcata). 

*  „      putadus  (Montflgoi). 
*Skenea  planorbis. 
*yelutina  laevigata. 

„       zonata. 
*Lamellaria  perspicua. 
*Natica  helicoides. 
„     clanBa. 

*  „    pusilla. 
*Scalaria  gnsnlandica. 

(lanthina  communis). 

Odoetomia  producta. 

Cancellaria  (admete)  viridula. 
*TrichotTopis  borealis. 
*Fu8U8  antiquus  (tomatus). 

*  „     islandicus. 

*  »    propinqnuB. 
„     Prosaceus. 

*Trophon  muricatus. 

*  clathratuB. 
scalariformis. 
harpularius. 

^Purpura  lapillua. 
*Buccinum  undatum. 

*  „         (QomineUa)  Dalei. 
*Bela  tujTieula. 

*  „    Treveiyana, 

*  „    rufa(Vahlii)? 


»> 


*Ommastrephca  sagittatus  is  also  common  fo  both  sides  of  the 
North  Atlantic.    The  genera, 


Machara, 
Soiemya^ 


Glydmeris^ 

Mesodesma  {deauratitm). 


CarditOt  and 
Crepidvla, 


are  peculiar  to  the  American  side  of  the  Boreal  Province. 

Several  other  species  now  living  on  the  coast  of  the  U.  States 
occur  fossil  in  England :  c.  g,  Trophoii  cinereus,  Say.,  is  believed 
to  be  the  Fusua  Forhesi,  Strickland,  of  the  Isle  of  Man ;  others 
are  marked  in  the  Arctic  list. 


m.    Celtic  Peovince.  . 

The  Celtic  province,  as  described  by  Prof.  E.  Porbes,  includes 
the  British  island  coasts,  Denmark,  Southern  Sweden,  and  the 
Baltic.  •    The  fauna  of  this  region  (which  includes  tk©  ^Tvacv-^^ 

*  Tba  great  work  of  Meun,  Forbes  and  Hanley  is  the  BtwaOaxOL  \«xX.  \«»>«^  «b^ 
^rituA  Tesfacea.    A  aew  work  ott  British  MoUutca  la  now  being  "pt^^B*^^^  "^^  ** 
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herring-fisheries)  is  essentially  Atlantic ;  many  of  the  species 
are  of  ancient  origin,  and  occur  fossil  in  the  Pliocene. 

The  British  mollusca  described  by  Eorbes  and  Hanley  amonnt 
to  682,  viz.  :— 

14   (15)  Cephalopoda.  100      Pulmonifera.  175  (172)  Acephala. 

220  (254)  Marino  Univalves.  4  (5)  Pteropoda.  73   (73)  Tunicata. 

91  (100)  Nudibranchiata.  5  (7)  Bracliiopoda. 

Of  this  number  two- thirds  of  the  Nudihranchia,  55  marine  uni- 
valves, and  7  bivalve  shell-fish,  are,  at  present,  only  known  in 
British  seas;  but  as  most  of  these  are  minute  or  ** critical" 
species,  it  is  considered  they  will  yet  be  met  with  elsewhere. 
In  1867,  Mr.  M* Andrew  was  acquainted  with  626  marine  mol- 
luscs, as  indicated  by  the  figures  in  brackets^  the  summary 
just  given. 

A  few  of  the  species  belong  to  the  Lusitanian  province,  whose 
northern  limits  include  the  Channel  Islands,  ^and  just  impinge 
upon  our  coast. 

Phasianella  pullus.  Hiirex  corallintis.  C^ilierea  chione. 

HaliotiB  tuberculata.  Avicula  Tarentina.  Petricola  litliophaga. 

Trancatella  Montagu!.  Galeomma  Turtoni.  Venenq>is  irus. 

Oncidimn  celticum.  Pandora  rostrata.  Cardium  nisticum,  L.  (tuber- 

Bulla  hydatis.  Ervilia  castanea.  pulatom). 

Volva  patula.  Mactra  helvacea. 

Of  the  Gasteropoda  54  are  common  to  the  seas  both  north  and 
south  of  Britain ;  52  range  farther  south,  but  are  not  found 
northward  of  these  islands ;  and  34  which  find  here  their  south- 
ern limit  occur  not  only  in  I^orthem  Europe,  but  most  of  them 
in  Boreal  America.  Nearly  half  of  the  bivalves  range  both 
north  and  south  of  Britain;*  40  extend  southward  only,  and 
about  as  many  more  are  found  in  Scandinavia,  27  of  them  being 
common  to  N.  America.     (Forbes,) 

In  the  lists  of  Arctic  and  Boreal  shells  the  British  species  are 
distinguished  by  an  asterisk. 

According  to  Mr.  M*Andrew's  estimate  in  1850,  406  British 
shell-bearing  mollusca  were  then  known,  of  which 

217  or  53  per  cent  were  common  to  Scandinavia. 
246  or  61        „  „  Korth  of  Spain. 

227  or  56       „  „  S.  Spain  and  Medit. 

97  or  24       „  „  Canary  Islands. 


G.  Jeffreys.     Th0  Nudibranchiata  alone  have  been  more  folly  described  in  tiie 
jMjblic&tioJiB  of  the  Bay  Society,  by  Messrs.  Alder  and  Hancock.   JFor  the  marine 
^oaiqgyr  of  the  catfists  of  Denmark  the  "  Zoology  J>»nica '*  o!  0.  ¥.  MiiUet  ia  etlU  the 
O2a0tlg^parfyu4  wofk. 
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Tlie  following  are  at  present  peculiar  to  Britain : — 


Affiuninea,     sp. 
JdEreysi^     sp. 
Otina  Otis. 
Siasoii,     Bp. 
Stylifertnrtoni 

The  most  common 

OBtreaednlifl. 
Fecteii  maximiis. 
„     opercnlarifl. 


OdostomlA,  10  sp.  9 
Buccininn  fnsifoim^. 
Fusos  Bemiciensis. 

„    Tortoni. 
Natica  Kingii. 

edible  species  are  :• 

Hytilos  edulis. 
Cardimn  edtile. 
Buccinum  undatuxn. 


Hontacuta  f enngiiioM. 
Aigiope  cistuHnlfc 
Pecten  niveus. 
Syndosmya  tennis. 
Hiracia  TillosinsonUL 


Fnsns  antiqnns. 
Littorina  littorea. 


Amongst  the  species  characteristic  of  the  Celtic  proyince — or 
most  abundant  in  it — are  the  following : — 


Trophon  ninricatqs. 
Kassa  reticnlata. 
Katica  Montagoi. 

moniliferm 

nitida. 
Yelntina  iKvigata. 
Tniritella  communis. 
Aporrtiais  pes-pelepani. 
Bissoa  cingillua. 
Scalaila  Trevelyana. 


ti 


n 


liittorina  littoralis. 
TrochuB  Montagni. 

„      millegranns.. 

„      tnmidus. 
Patella  Tulgata. 

„     pellacida. 
Acmsa  virginea. 
Chiton  cinereus. 
Scaphander  lignarius. 
Tellina  crassa. 


Yenns  striatnla. 

„     casina. 
Donax  uiatinus. 
Solen  ensis. 
Pholas  Candida. 
Hoctia  elliptica. 

„     solida 
Periploma  pnetenuis. 
Thiac|a  distorta. 
Syndosmya  prismatica. 


The  wide  expanse  of  the  Baltic  affords  no  shell-fish  imknown 
to  the  coaata  of  Britain  and  Sweden.  The  water  is  brackish, 
becoming  less  salt  northward,  till  only  estuary  shells  are  met 
.with,  and  the  Littorinse  and  Limnaeans  are  found  living  to- 
gether, as  in  many  of  our  own  marshes.  This  scanty  list  is 
taken  from  the  Memoirs  of  Br.  Middendorff  and  M.  Boll. 


Bnccinmn  nndatmn. 
Purpura  lapillus. 
Kaasa  reticulata. 
Littorina  littorea. 
Patella  (tarentina). 
Hydrohia  muricata. 


Keritina  fluviatilis. 
Limneea  auricularia. 

„      OTata. 
Mytilus  edulis. 
Donax  (trunculus). 
Cardium  edule  var. 


Tellina  Ballhica. 

„     tenuis. 
Scrobicularia  piperata. 
Mya  arenaria. 
,1    tmncata. 


Meyer  and  Mobius  collected  the  following  species  at  Kiel : — 


Chitan  cinersns. 
Acmsea  testudinalis. 
Bissoa  labiosa. 

inconapicua. 

VlVtt. 

Tentroaa. 


t* 


n 


Bissoa  parva. 
Littorina  littorea. 

„       Uttoralis. 

„       tenehrosa. 
Lacuna  vincta. 
„     pallidula. 


Cerithium  reticulatum. 
Nassa  reticulata. 
Buccinum  undatum. 
Fusus  antiqnus. 


IV.    Ltjsitanl^  Peoyinob. 

The  shores  of  the  Bay  of  Biscay,  Portugal,  theUefli^Te^^^^ 

and  y.  m  AMca,  aa  ikr  aa  Cape  Ju^y,  form  ouQ  ^^^^^ 

proTince,  extending  wesbwaxd.  in  the  Atlantio  oaia*  »»  ^^  ^^ 
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weed  bank,  so  as  to  include  Madeira,  the  Azores,  and  Canary 
Islands.* 

In  the  Atlantic  portion  of  the  province  occur  the  following 
genera,  not  met  with  in  the  Celtic  and  Boreal  seas,  although 
two  of  them,  Mitra  and  Mesalia,  occur  on  the  coast  of  Green- 
land:— 


AiigonautA. 

Cancellaria. 

Auricula. 

Fhilonexis. 

Sigaretos. 

Fedipea. 

Spondylus. 

Chiroteutliifl. 

Crepidula. 

Ringicula. 

Avicula. 

Mesalia. 

Umbrella. 

Solemya. 

Ck>uii8. 

Vennetua. 

Glaucus. 

Chama. 

Pleurotoma. 

Fossarua. 

Crassatella. 

Mivrginella. 

Flanaxia. 

Oarinaria. 

Litliodomua, 

Cymba. 

Litiopa. 

Firola. 

1         Unguiina. 

Mitra. 

Tmncatella. 

Atlanta. 

Galeomma. 

Terebra. 

Solarium. 

Oxygyrus. 

Cardita. 

Coliimbella. 

Bifrontia. 

Cytherea. 

Fisania. 

Turbo. 

Cleodora. 

Fetricola. 

Dolium. 

Monodonta. 

Cuvieria. 

Venerupia. 

Cassia. 

Haliotis. 

Creseis. 

Meaodesma, 

Triton. 

Gadinio. 

Ervilia. 

lUnella. 

Siphonaria. 

M^erlia. 

Fanopeea. 

Spain  and  Portugal, 

The  coast  of  Spain  and  Portugal  is  less  known  than  any  other 
part  of  the  provin6e,  but  the  facilities  for  exploration  are  in 
some  respects  greater  than  in  the  Mediterranean,  on  account  of- 
the  tides.  Shell-fish  are  more  in  demand  as  an  article  of  food 
here  than  with  us,  and  the  Lisbon  market  afforded  to  Mr. 
M'Andrew  the  first  indication  that  the  genus  Cymha  ranged  so 
far  north. 

On  the  coasts  of  the  Asturias  and  Gallicia,  especially  in  Vigo 
Bay,  Mr.  M* Andrew  obtained,  by  dredging,  212  species,  of  a 

*  In  the  nortliem  part  of  tlie  Lusitanian  province  are  the  Pilchard  fiaheriea ;  in  the 
Mediterranean,  the  Tunny,  Coral,  and  Sponge  fisheriea. 

The  Gulf-weed  banks  (represented  in  the  map)  extend  from  19**  to  47^  in  the 
middle  of  the  North  Atlantic,  covering  a  apace  almost  seven  times  greater  than  the 
area  of  France.  Columbus,  who  first  met  with  the  sargasso  about  one  hundred  miles 
weat  of  the  Azores,  was  apprehenaive  that  hia  ships  would  run  upon  a  shoal.  (Hvm- 
boldt.)  The  banka  are  supposed  by  Frofeaaor  E.  Forbes  to  indicate  an  ancient  coast- 
line of  the  Lusitanian  land-province,  on  which  the  weed  originated.  Dr.  Harvey  states 
that  species  of  Sargaesum  abound  along  tlie  shores  of  tropical  countries,  but  none 
exactly  correspond  with  the  Gulf- weed  (5.  hacdferum).  It  never  produces  fructifica- 
tion—the "  berries "  being  air-vesicles,  not  fruit— but  yet  continues  to  grow  and 
flourish  in  its  present  situation,  being  propagated  by  breakage.  It  may  be  an  abnormal 
condition  of  S,  vulgaret  similar  to  the  varieties  of  Focus  nodosus  (Mackayi)  and 
vfT  t^oFuui/asus  which  often  occxa  in  immense  strata;  the  one  on  muddy  sea-shores,  the 
*>^er /a  ga/t marshes,  in  which  aitaatioDS  they  have  never  l}eenioi]xi<ikiLtx^aii(^\a&<i«.V\oTu 
'^^ua/o^^r£tisAui/^re,  /ntr.  16,17.) 
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somewhat  northern  character,  50  per  cent,  of  them  being  com- 
mon to  Norway,  and  86  per  cent,  common  to  the  south  of  Spain. 

On  the  sou^em  coast  of  the  Peninsula  353  species  were 
obtained,  of  which  only  28  per  cent,  are  common  to  Norway  and 
51  per  cent,  to  Britain. 

The  identical  species  are  chiefly  amongst  the  shells  dredged 
from  a  considerable  depth  (35 — 50  fathoms) ;  the  littoral  species 
haye  a  much  more  distinct  aspect. 

The  shells  of  the  coast  of  Mogador  are  generally  identical 
with  those  of  the  Mediterranean  and  Southern  Peninsula. 

Canary  Islands,  The  shells  of  the  Canaries  collected  by  MM. 
Webb  and  Berthelot,*  and  described  by  M.  D'Orbigny,  amount 
to  124,  to  which  Mr.  M*Andrew  has  added  above  170.  Of  the 
300  species  17  per  cent,  are  common  to  Norway,  32  per  cent,  to 
Britain,  and  63  per  cent,  to  the  coasts  of  Spain  and  the  Medi- 
terranean. Two  only  are  W.  Indian  shells,  Neritina  viridis  and 
Columhdla  cribaria.  Of  the  African  shells  found  here,  and  not 
met  with  in  more  northern  localities,  the  most  remarkable  are : — 

Crassatella  divaricata.  Banella  Isevigatn.  Cj-mba  proboscidallB. 

Cardimn  costatmn.  Cassis  flammea.  Conus  betullnus. 

Lucina  Adansoni.  „     testiculus.                   „     Prometheus. 

Ceritbimnnodulosam.  Cymbisi  Neptuni.                    „     G-uinaicus. 

Mnzxisc  Baxatilis.  „       porcina.                     „     papilionaceus. 

Madeira,  Mr.  M*  Andrew  obtained  156  species  at  Madeira,  of 
which  44  per  cent,  are  British,  70  per  cent,  common  to  the 
Mediterranean,  and  83  to  the  Canaries.'  Amongst  the  latter 
are  the  two  W.  Indian  shells  before  mentioned,  and  the  follow- 
ing African  shells : — 

Pedipes.  Mitra  fusca.  Patella  crenata. 
Littorina  striata.                          „     zebrina.  n     guttata. 

Solarium.  Marginella  guanclia.  „     Lowei. 

Scalaria  cochlea.  Cancellaria.  »      Candei. 

Katica  poxcellana.  Monodonta  Bertheloti.  Pecten  corallinoidei. 

Azores,  Amongst  the  littoral  shells  which  range  to  the 
Azores,  are  Pedipes,  Littorina  striata,  Mitra  fusca,  and  Ervilia 
castanea;  the  other  species  obtained  there  are  Lusitanian. 
(^M*  Andrew,) 

The  Mediterranean  favuna  is  known  by  the  researches  of  Poli, 
DeUe  Chiaje,  Philippi,  Verany,  Milne-Edwards,  Professor  E. 
Forbes,  and  Deshayes.  In  its  western  part  it  is  identical  with 
that  of  the  adjacent  Atlantic  coasts ;  the  number  of  species 
dinoinishes  eastward,  although  reinforced  by  a  ooua^AftT^iA^^ 

*  Hist  NBtureUe  dea Ile/f  Canaries;  the  list  of  shells  is  reprinted,  ml^^^^  ^^Xisst* 
made  by3£r.  M'Andrew,  aa  one  of  the  Catalogues  of  the  Briliah.  W^lftcon^- 
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number  of  new  forms  as  yet  only  known  in  the  Mediterranean ; 
and  a  few  accessions  (about  30)  of  a  different  clxaracter  from  the 
Bed  Sea.  The  total  number  of  shell-*bearing  species  is  esti- 
mated at  600,  yiz. : — 

Cephalopoda a..,    1       Nucleobranoliiata ...    6       LameUibranehiata 20o 

Pteropoda  13       Gasteropoda 370       Brachiopoda 10 

On  the  coast  of  Sicily,  M.  Philippi  has  found  altogether  619 
marine  moUusca,  viz. : — 

BivalTCS ,„. 188       Pteropoda 13       Gasteropoda 319 

Brachiopoda' 10       Nadibranchs 64       Cephalopoda 15 

Of  the  522  which  are  provided  with  shells,  162  have  not  been 
found  fossil,  and  are  presumed  to  be  of  post-tertiary  origin,  so 
far  as  concerns  their  presence  in  the  Mediterranean.  The  re^ 
maining  360  occur  fossil  in  the  newer  tertiary  strata,  along  with 
nearly  200  others  which  are  either  extinct  or  not  known  living 
on  tlfose  coasts ;  a  few  of  them  are  living  in  the  warmer  regions  , 
of  Senegal,  the  Bed  Sea,  and  the  West  Indies : — 

Senegal.  Antilles,  Bed  Sea, 

Lncina  colmnbella.  Lucina  pennsylvanica.      Argonauta  hians. 

Cardium  hians.  Vennetas  intortus.  Dentalimn  elephantinum. 

Terebra  fusca.  Terebra  dupKcata. 

Morocco,  Phorus  a^glutinans. 

Trochna  strigosus.  Kiso  terebellum. 

Pecten  medins. 
Diplodonta  apicalis. 

Most  of  them,  however,  are  of  northern  origin,  such  as : — 

Sazicava  rugosa-  Tellina  crassa.  Bhynchonella  pslttacea. 

(Pauop»a)  Norvegica.  Cyprina  Islandica.  Patella  vulgata. 

Mya  tnmcata.,  I^da  pygmsea.  Eulimella  Scill». 

Periploma  pnetenuis.  Limopsis  pygimsa.  Bnccinum  undatum. 

Lutraria  solenoides.  Ostrea  edulis.  Fusus  contrarias. 

Of  the  522  Sicilian  testacea,  about  35  (including  10  oceanic 
species)  are  common  to  the  West  Indies — ^if  the  species  have 
been  correctly  determined ;  28  are  stated,  with  more  probability, 
to  be  common  to  West  Africa,  including  Murex  Brandcma  and 
other  common  species;  74,  including  Murex  truncidti8y  are  com- 
mon to  the  Bed  Sea ;  Crania  ringena  cannot  be  distinguished 
from  the  species  found  in  New  South  Wales  {Davidson) ;  and 
Columhella  corniculvm  ranges  from  the  north  coast  of  Spain  to 
Australia,  the  specimens  from  these  distant  localities  being  only 
distinguishable  as  geographical  varieties.  {Gaskoin,)  Six  othei 
species  are  included  in  Menke's  Australian  Catalogue,  but  re^* 
quire  veriEcation, 

^^o  followmg  genoTa,  nine  of  which  axo  uaka^i  m.o\]Luwia,  \wc^ 
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supposed  to  be  now  peotdiar  to  the  Mediterranean ;  the  amall 
number  of  epecies  show  they  axe  aberrant  or  expiring  forms. 
CasHdaria,  and  Thecidium  axe  ancient,  "widely-distribnted 
genera,  and  the  Mediterranean  Thecidium  occurs  fossil  in 
Brittany  and  the  Canaries. 

Thysanotenlihj^,  3  sp.  Sosmgni,  1.  Ifoniiia,  a. 

Yerania,  1.  PleaiolMWicbiM,  1.  Theddima,  1. 

poaidicni,  1.  Tethys,!,  Scaccliia,3. 

Ddridimn,  1.  Cassidaria,  6 

Icarus,  1.  Pedicularia,  1. 

The  genera  Fasciolariay  8%liquaTiaj  Tylodina,  NGki/rchu$,  Verii- 
eordia  I  Clavagellaf  and  Orania,  occur  only  in  this  portion  of  the 
Lusitanian  proyince. 

Amongst  the  peculiar  species  are  :^- 

Naasa  semistriatft.  Argiope  cunQata.  Artemis  lupinua. 

Fosus  crispns.  Clavigella  angulata.  Trigona  nitidula. 

Tylodina  Bafioesqnii.  Spondylus  Gussonii.  Lucinopeis  decussata. 

CSrania  rostrata.  Astarte  bipartita. 

JEgean  Sea.  Prof.  E.  Forbes  obtained  45Q  species  of  mollusca 
in  the  ^gean,  belonging  to  the  following  orders : — 

Cephalopoda 4       Kadibranchs 15       Brachiopoda 8 

Fteropoda  8       Opisthobranchs 38*      Lamellibranchs   143 

Nacleobrancha  7       Frosobranchs 217       Tunicata  22 

Of  iiiese  71  were  new  species,  but  several  have  since  been 
found  in  the  Atlantic,  and  even  in  Scotland.*  The  only  marine 
air-breather  met  with  was  Auricula  myosotie. 

Black  Sea.  In  the  northern  part  a  few  Aralo-Oaspian  shells 
are  found,  otherwise  the  Black  Sea  only  differs  from  the  Medi- 
terranean in  the  paucity  of  its  species ;  Dr.  Middendorff  enume- 
rates 68  only.  The  water  is  less  salt,  and  there  is  no  tide,  but 
a  current  flows  constantly  through  the  Dardanelles  to  the 
Mediterranean,  t 

Lorenz|  found  178  molluscs  at  Quamero,  of  which  75  were 
bivalves,  and  88  univalves ;  75  of  them  extended  their  range 
into  the  -ffilgean  Sea,  58  into  the  Boreal  province.  Few  only 
appeared  to  be  peculiar  to  the  Adriatic. 

»  Trans.  Brit.  Assoc,  (for  1843),  1844,  p.  130.  zi-wu 

t  A  ctiirent  from  the  AUantic  sets  in  perpetnaJly  through  the  Straits  of  Ortraltar, 
and  thftre  is  scarcely  any  tide ;  it  only  amounts  to  one  foot  at  KaploB  aa^  \Jie'EQn\?<»^ 
two  fBet  at  3£egaiaa,  and  Hre  at  Venice  and  the  Bay  of  Tunis. 

/  FbjndkaUacbo  VeOoatniase  nnd  Vertbeihmg  der  Organismen  ixa  QwxtiwcvftOaKtt 
ffalfe.   Wien,  186^ 
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V.  Aralo-Oaspian  Province. 

The  only  inland  salt-seas  that  contain  peculiar  Bhell-fish  are 
the  Aral  and  Caspian.  The  shells  chiefly  consist  of  a  remarkable 
group  of  Cockles  which  burrow  in  the  mud  (see  fig.  213,  p.402). 
No  explorations  have  been  made  with  the  dredge,  but  other 
species,  probably  still  existing  in  these  seas,  have  been  found  in 
the  beds  of  horizontal  limestone  which  form  their  banks  and 
extend  in  all  directions  far  over  the  steppes.  This  limestone  is 
of  brackish  water  origin,  being  sometimes  composed  of  myriads 
of  CycladeSy  or  the  shells  of  Dreissena  and  Cardiumy  as  in  the 
islets  near  Astrakhan.  It  is  believed  to  indicate  the  former 
existence  of  a  great  inland  sea,  of  which  the  Aral  and  Caspian 
are  remnants,  but  which  was  larger  than  the  present  Mediter- 
ranean at  an  age  previous  to  that  of  the  Mammoth  and  Siberian 
Ehinoceros.  The  present  level  of  the  Caspian  is  83  feet  below 
that  of  the  Black  Sea ;  that  of  the  Aral  has  been  stated  to  bo 
117  feet  higher  than  the  Caspian,  but  is  probably  not  very 
different ;  their  waters  are  only  brackish,  and  in  some  parts 
drinkable.  The  steppe  limestone  rises  to  a  level  of  200— -300 
feet  above  the  Caspian ;  it  spreads  eastward  to  the  mountains 
of  the  Hindoo  Kush  and  Chinese  Tartary,  southward  over 
Daghestan  and  the  low  region  E.  of  Tiflis,  and  westward  to  the 
northern  shores  of  the  Black  Sea.  The  extent  to  which  it  has 
been  traced  is  represented  by  oblique  lines  on  the  map.* 
Some  of  the  Caspian  shells  still  exist  in  the  Sea  of  Azof  and  the 
estuaries  of  the  Dnieper  and  Dniester.  Our  information  upon 
this  seldom- visited  region  is  derived  from  the  works  of  Pallas, 
Eichwald,+  Krynicki,}  Middendorff,  and  Sir  Roderick  Mur- 
chison. 

Aralo-Oaspian  Shells, 

A,  Aral ;  C,  Caspian ;  B,  Black  Sea. 

The  Species  marked  «  are  found  also  in  the  Steppe  limestone. 
*Cardium  edule,  L.    C.  (very  small)  B.  Btdtic. 

„      cdiUe,  var.  (msticmn,  Chemn.)  A.  C.  B.  Icy  Sea. 
*Didacna  trigonoides,  Pal,   G.  (Azof.  i/L  Hommaire). 

„      Eichwaldi,  KrjTi.    (craflsa,Eich.)    C.  B.  (Nikolaieff ). 
Monodacna  Caspia,  Eich.   C. 

„     pseudo-cardium,  Desh.  (pontica,  Eich.)   B. 
Adacna  Iseviuscula,  Eich.   C. 
„      vitrea,  Eich.   C  A. 


*  From  a  sketch  kindly  prepared  by  Professor  Ramsay. 

/  G^eqgr,  des  Kaspifcben  Meerea,  des  Kaukasus  und  des  Sudlichen,  CussUnda.  Berlin, 
JSm    Faana  Casplo-Cancaaica,  1841. 
VJfaU,  dea  Nat.  Moscow,  1837, 
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*Adacna  edeDtnla,  Pallas.    C. 

„       plicata,  Eich.    C.  B.  (Dniester,  Akerman,  Odessa). 

„      colorata,  Eich.    C.  B.  (Azof,  Dnieper). 
•Mytilm  edulis,  L.    C.  C.  (not  in  MiddendorfPs  list). 

,,      latus,  Chemn.    B. 
*Dreissena  polymorpha,  Pal.    C.  B. 


Paludinella  stagnalia,  L.  (puailla  Eich.)  G.  B.  (Odessa)  Ochotsk. 
*      „      variabilis,  Eich.    C. 
*Neritina  liturata,  Eich.   C.  on  sea- weed. 
*Rissoa  Caspia,  Eich.    C. 

„      oblonga,  Dcsra.   B. 

„      cylindracea,  Kryn.    B.* 

The  following  species  are  described  by  Eichwald,  from  tbo 
steppo  limestone.     (Murchison,  Eussia,  p.  297.) 

"  Paladlna "  Triton.  Donax  priscus. 

„         exigua.  Mactra  Caspia.  Monodacna  propiuqua. 
R':  sea  conns.                                „     Karagana.  „         intermedia. 

,,     dimidiatus.  Cyclas  Ustuertensis.  „         Catillus. 

Bollina  Ustuertensis.  Mytilns  rostriformis.  Adacna  prostrata. 


No  other  inland  bodies  of  salt  water  are  known  to  have 
peculiar  marine  shells ;  those  of  the  modern  deposits,  in  Meso- 
potamia (at  Sinkra  and  Warka),  collected  by  Mr.  W.  K.  Loftus, 
are  species  still  abounding  in  the  Persian  Gulf.f    - 


VI.  West  African  Province. 

The  tropical  coast  of  Western  Africa  is  rich  in  conchological 
treasures,  and  far  from  being  wholly  explored.  The  researches 
of  Adanson4  Cranch  (the  naturalist  to  the  Congo  expedition§), 
and  the  officers  of  the  Niger  expedition,  have  left  much  to  be 
done.  Dr.  Dunker  has  described  149  species  in  his  Index  MolL 
OuinecBf  colL  Tarns.  Oassel,  1853. 

At  St,  Helena^  Mr.  Cuming  collected  16  species  of  sea-shells, 
7  of  them  new.  Littorina  Helenoe  is  found  on  the  shore  of  St. 
Helena,  and  L.  miliaris  and  Nerita  AscensioniSy  at  Ascension. 

»  The  Velutina  (Limneria)  Caspiensis.  A.  Ad.  was  founded  on  a  specimen  of 
Limnaa  Geblerit  Midd.  (1851),  from  Bemaoul,  Siberia. 

t  A  species  of  coral  {Porites  elongata.  Lam.),  now  living  at  the  Seychelles,  has  been 
said  to  be  found  in  the  Dead  Sea  {v.  Humboldt's  Views  of  Nature,  Bohn  ed.  p.  260); 
also  Metania  costata  and  M.  Jordanica,  according  to  M,  Schubert. 

X  Hist.  Nat.  de  Senegal,  4to.    Paris,  1757.     This  able  but  eccentric  naturausi: 
destroyed  the  utiUty  of  his  own  writings  by  refusing  to  adopt  the  ^^"*^°"^^     "°^^- 
cloture  of  Lnrw^us,  and  emplojring  instead  the  most  barbarous  cliance-<iom\ivt\^uc«v 
of  )ettera  ho  could  invent. 
/  Appendix  to  Captain  Tuckey^a  Narrative  (181S),  by  Dr.  Leach. 
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Westf  African  8hdU. 

OnychoteuthlB,  Ssp. 

MlBiginella. 

Pectea  gibbns. 

Ci-anchia,  2  sp. 

Persicula. 

Arcaren'rcosa. 

Strombus  lUaceus. 

Fleorotoma  mitrifonniB. 

„  Benilis. 

Triton  flcoides. 

Tomellalineata. 

Caidimn  ringeika. 

BanellA  qnercina. 

Qavatula  initra. 

„      costatum. 

Dolium  iessellatum. 

,,       coronata. 

iiUcina  colmnbella. 

Harps  roeea. 

„       bimarginata. 

Unguliiia  rubra. 

Oliva  hiatula. 

„       virginea. 

l)iplodonta  rosea. 

Pusionella. 

Conus  papilionaceus. 

Cardita  ajar. 

Nassa  PfeifFeri. 

„     genuinus. 

Artemis  africana. 

DesmoulinBia. 

„     testudinarius. 

„     torrida. 

Purpura  nodosa. 

„     achatinus. 

Cyclina  Adansonii. 

Bapana  hezmr. 

„     monachus. 

Trigona  bicolor. 

Murez  vihilinus. 

Katies  f  ulminea. 

w     tripla. 

„      angularia. 

Cypma  stercoraria. 

Cytherea  tumens. 

„     megaceros. 

„      picta. 

„       africana. 

„     rosarius. 

Yennetua  lumbricalis. 

Venus  idicata. 

„      duplex. 

Cerithium  Adansonii. 

Tellina. 

„      comutus. 

Turritella  toniloea. 

Strigilla  Senegalensis. 

ClavellaP  filoaa. 

Mesalia. 

Gastrana  polygona. 

„      afra. 

Littorina  punctata. 

Mactra  depressa. 

Lagenanassa. 

Collonia. 

„     rugosa. 

Terebra  striatula. 

Clanculus  villanus. 

„     nitida. 

„       femiginea. 

Haliotis  viiginea. 

Pholas  clausa. 

?  Halia  priamus. 

„       coccinea. 

Tugonia  anatina. 

Mltra  nigra. 

Nerits  Senegalensis. 

Cymba. 

„     Ascensionis. 

Discina  radiosa. 

The  fauna  of  South  Africa,  beyond  the  tropic,  possesses  few 
characters  in  common  with  that  of  the  western  coast,  and  is 
more  like  the  Indian  Ocean  fauna,  as  might  be  expected  from 
the  direction  of  the  currents.  But^  together  with  these  it  has  a 
large  assemblage  of  marine  animals  found  nowhere  else,  and  the 
**  Cape  of  Storms  '*  forms  a  barrier  between  the  populations  of 
the  two  great  oceans,  scaircely  less  complete  than  the  far-pro- 
jecting promontory  of  South  America.  The  coast  is  generally 
rocky,  and  there  are  no  coral-ree& ;  accumulations  of  sand  are 
frequent,  and  sometimes  very  extensive,  like  the  Agulhas  Bank. 
The  few  deep-sea  shells  which  have  been  obtained  off  these 
banks  possess  considerable  interest,  but  explorations  in  boats 
are  said  to  be  difficult,  and  often  impossible  on  account  of  the 
surf.  Shells  from  the  Cape  are  too  frequently  dead  and  water- 
worn  specimens  picked  up  on  the  beach.  The  shell-fish  of  South 
Africa  have  been  collected  and  described  by  Owen  Stanley, 
Sinds,  A,  Adams,  and  especially  by  Dr.  "Bjcawsa^  -vVq  "W^ja 
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published  a  TBry  complete  monograph/'  Of  400  sea-shells 
recorded  in  this  work,  above  200  ore  peculiar,  and  most  of  these 
belong  to  a  few  littoral  genera.  Only  11  species  are  common 
to  the  coast  of  Senegal,  whilst  18  are  fotmd  in  the  Bed  Sea ;  15 
species  are  said  to  be  found  in  Eiirope ;  all  the  others,  notpecu- 
li|Lr,  exist  on  the  E.  coast  of  AMca. 


Panopeea  natalensu. 
Solen  mazginatus. 
Mactra  spengleri. 
Grastrana  ventricosa. 
Nncnla  pulchra,  Hinds. 
(L'Agnliias  bank,  70  fm.) 
Pectimcnlua  Belcheri,  120 

fm. 
Modiola  Capensis. 

„       pelagica,  Forbes. 
Septif er  Kraussi. 

Terebratnlina  abyssicola, 

182  JEm. 
Terebratella  (Kraussia). 
rubra, 
cognata. 
pisum. 
Desliayesii, 
120  fm. 


t* 


>f 


}» 


>f 


Chiton,  16  sp. 
Patella,  20  sp. 

„      cochlea. 

„     compressa. 


South  African  Shells 

Patella  apicina. 

„     longicosta. 

„     pectinata,  &c. 
Siphonaria,  5  sp. 
Pupillia  (aperta). 
Fissurella,  10  sp. 
Crepidula,  4  sp. 
Haliotis  sangninea. 
Delphinnia  granulosa. 
„        cancellata. 
Trochus,  22  sp. 
Turbo  sarmaticus. 
Littorina  Africana  7  sp. 
Phasianella,  6  sp. 
Bankivia  varians. 
Tnrritella,  4  sp. 
Pleurotoma,  6  sp. 
Clionello  (sinuata). 
Typhis  arcuatns. 
Triton  dolarius. 

„    flctilis,  50-60  fm. 
Haipa  crassa. 
Cominella  llgata. 

lagenoria. 
limbosa. 


» 


Cominella  tigrina. 
Bullia  Isvissima. 

„    achatina. 

„    natalensis. 
Nasea  plicosa. 

„     capensis. 
Cyclonassa  Kraussi. 
Ebuma  papillaris. 
Columbella,  6  sp. 
Ancillaria  obtusa. 
Mitra,  5  sp. 

Imbricaria  carbonacea. 
y oluta  annata. 
„   fcapha. 

„    abyssicola,  1S2  fm. 
Marginella  rosea. 
Trivia  ovulata. 
Cyprsea,  22  sp. 
Luponia  algoensis. 
Cyprovulum  (capense). 
Conus,  8  sp. 

Octopus  argus. 
Sepia,  4  sp. 


The  following  are  stated  to  be  common  to  the  Cape  and  Euro- 
pean seas.f 


Saxicava  (arctica?)  Greenland,  adedit. 
Tellina  fabula,  Brit.  Medit. 
Lucina  lactea,  Medit.  BQd  Sea. 
„      frogilis,  Medit. 


Chama  gryphoides,  Medit  Bed  Sea. 
Pecten  pusio,  Brit. 


Diphyllidia  (lineataP)  N.  Brit.  Medit. 


Venus  veimcosa,  W.  Indies  ?  Brit.  Seueg^,  EuUma  nidda,  Medit. 

Canaries,  Bed  Sea,  Australia  ?  Purpura  lapillus  ??  (not  in  Medit. ) 

Tapes  pullastra,  North  Sea.  Nassa  marginulata. 

„    geographica,  Medit.  Octopus  vulgaris  ?  Brit. 

Area  lactea,  Medit.  Argonauta  argo,  Medit. 

Vni.  Indo-Pacifio  Peovhtcb. 
This  is  by  far  the  most  extensive  area  over  which  su^ail^^ 
shell-fish  and  other  marine  animals  are  distributed.     It  exten  s 
from  Australia  to  Japan,  and  from,  the  Bed  Sea  and.  oa»^  ^^^ 

'  J?/0  SudaAiksniBcIien  Mollusken,  4to,  Stutt.  1848. 
/  Mjarks  of  doubt  are  added  to  some  of  the  species,  and  othera  aia  omWXGC 
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of  Africa  to  Easter  Island  in  the  Pacific,  embracing  three-fifths 
of  the  circumference  of  the  globe  and  45®  of  latitude.  This 
great  region  might,  indeed,  be  subdivided  into  a  number  of 
smaller  provinces,  each  having  a  particular  association  of  species 
and  some  peculiar  shells,  such  as  the  Bed  Sea,  the  Persian  Gulf, 
Madagascar,  &c. ;  but  a  considerable  number  of  species  are 
found  throughout  the  province,  and  their  general  character  is 
the  same.*  Mr.  Cuming  obtained  more  than  100  species  of 
shells  from  the  eastern  coast  of  Africa,  identical  with  those 
collected  by  himself  at  the  Philippines,  and  in  the  eastern  coral 
Inlands  of  the  Pacific,  f  This  is  pre-eminently  the  region  of 
coral  reefs,  and  of  such  shell-fish  as  affect  their  shelter.  The 
number  of  species  inhabiting  it  must  amount  to  several  thou- 
sands. The  Philippine  Islands  have  affbrded  the  greatest 
variety,  but  their  apparent  superiority  is  due,  in  a  measure,  to 
the  researches  of  Mr.  Cuming ;  no  other  portion  of  tho  province 
has  been  so  thoroughly  explored.  J 

Amongst  the  genera  most  characteristic  of  the  Indo-Paoific, 
those  marked  (*)  are  wholly  wanting  on  the  coasts  of  the  At- 
lantic, but  half  of  them  occur  fossil  in  the  older  tertiaries  of 
Europe.  Those  in  italics  are  also  found  on  the  west  coast  of 
America. 


•Nautilus. 

*MagiIus. 

Stomatella. 

Uemicardiuni 

•Reroqeras. 

»Melo. 

Gena. 

*Cypricardia. 

»Rimella. 

Mitra. 

•Broderipia. 

*Cardilia. 

*Bostcllaria. 

*Cylindra. 

•Simula. 

*  Verticordia. 

*Seraphs. 

♦Tmbricaria. 

•Neritopsia. 

*Pythina. 

Conut. 

Ovulum. 

•Scutellina. 

Circe. 

Pleurotoma. 

*Pyrula  (type). 

*Linteria. 

*CIementia. 

•Cithara. 

•Monoptygina. 

•Dolabella. 

•Glaucomya. 

*Clavella. 

Phorus. 

♦Hemipecten. 

•Meroe. 

•Turbinella(typ,) 

Siliquaria. 

•Placuna. 

Anatinellfl. 

Cyllene. 

*Quoyia. 

•Malleus. 

Cultellus. 

Eburna. 

♦Tectaria. 

•Vulsella. 

•Anatina. 

£iios. 

Jmperator. 

•Pedum. 

•Ghana. 

Dolium. 

Monodonta. 

^Septifer. 

•Aspergillum. 

Harpa. 

Delphinula. 

•Cucullsea. 

•Jouannetia. 

•Ancillaria. 

Uotia. 

*Hippopus. 

*Lingvla. 

»Bicinula. 

*Stoinatia. 

•Tridacna. 

Discina, 

The  strictly  littoral  species  vary  on  each  great  line  of  coast : 
for  example,  Littorina  intermedia  and  Tectaria  pagodtts  occur  on 

*  See  Mi-s.  Somerville's  Physical  Geography,  ii.  p.  233. 
t  Journal  Geol.  Soc.  1846,  vol.  ii.  p.  268. 

X  Ml'.  Cuming  collected  2,500  species  of  sea-shells  at  the  Philippines,  and  e^ili mates 

/yye  total  number  at  1,000  more.    Tlie  genera  most  developed  are  ConuSy  120  sp. ; 

y^/^/^rofo/na,  100;  Jftfra,  250;  ColumbeUa,  40;  Cypra:ayh^\  Natica,5Q-,  Cfiiton,  SQ; 


INDO -PACIFIC   PfiOVIKCE. 


73 


the  east  coast  of  AMca;  Littortna  conica  and  melanoitamay  in 
the  Bay  of  Bengal ;  Littortna  sinensis  and  castansay  and  Haliotis 
venusttty  on  the  coast  of  China ;  Littortna  scahra  and  ff.  squamatay 
in  N.  Australia ;  jBT.  asininay  New  Guinea ;  and  L,  picUf,  at  the 
Sandwich  Islands. 

Red  Sea  (Erythrsean). 

Of  the  408  mollusca  of  the  Bed  Sea,  collected  by  Ehrenberg 
and  Hemprich,  74  are  common  to  the  Medit.,  &om  which  it 
would  seem  that  these  seas  haye  communicated  since  the  first 
appearance  of  some  existing  shells.  Of  the  species  common  to 
the  two  seas  40  are  Atlantic  shells  which  haye  migrated  into  the 
Red  Sea  by  way  of  the  Medit.,  probably  during  the  newer 
pliocene  period;  the  others  are  Indo-Pacific  shells  which  ex- 
tended their  range  to  the  Mediterranean  at  an  earlier  age. 

The  genera  wanting  in  the  Medit.  but  existing  in  the  Bed 
Sea,  show  most  strildngly  their  diyersity  of  character,  and  the 
affinity  of  the  latter  to  the  Indian  fauna. 


Pteroceras. 

Ancillaris. 

Siphonaria. 

Limopsis. 

Strombus,  8  sp. 

Harpa. 

Placuna. 

Tridacna. 

Boetellaria. 

Bicinnla. 

Flicatala. 

CrasBatella. 

Tnrbinella. 

MagiloB. 

Pedum. 

Trigona. 

Terebra. 

Pyramidella. 

Malleus. 

Sanguinolaria. 

Eborna. 

Parmophorus. 

yulseUa. 

Asatina. 

OUva. 

Nerita. 

Perna. 

ABpergillum. 

Other  genera  become  abundant,  such  as  ConuSy  of  which  there 
are  19  species  in  the  B«d  Sea,  Cyprcea  16,  Mitra  10,  Cerithium 
17,  Pinna  10,  Chama  o,  Circe  10. 

Persian  Ovlf, 
The  marine  zoology  of  the  Persian  Gulf  and  adjoining  coast 
has  not  been  yet  explored.*  The  following  shells  were  picked 
up  on  the  beach  at  Kurrachee  by  Major  Baker,  with  many 
others  eyidently  new,  but  not  in  a  satisfactory  state  for  descnp- 
tiou.  (1850.) 


Rostellaria  curta. 
Hurex  tenuispina  var. 
Pisania  spiralis. 
Ranella  tuberculata. 

spinosa. 

cmmena. 
Triton  lampas. 
Bolliasp. 
Ebuma  spirata. 


*> 


It 


Purpura  persica. 

„  carinifera. 
Columbella  blanda. 
Oliva  subulata. 

„    Indusica. 

„     ancillaroides. 
Cyprtta  Lamarckii. 

„       ocellata. 
l^atica  pellis-tigrina. 


Sigaretus  sp. 
Odostomia  sp. 
Phorus  corhigatus. 
Planaxis  sulcata. 
Imperator  Sauliie. 
Monodonta  sp. 
Haliotis  sp. 
Stomatella  imbrlcftt»' 


t» 


*  The  '^Ifrindled  Comjr»(Cj^aa  prineeps),  from  tl\e  ^ewiaii  C^\x^t^^^ 


sxJ^vi^^ 
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Fissurolla  Bii^pellii. 

Indusica. 

BaleUrosa. 

dactylosa. 
„        funiculata. 
PileopsiB  tricarinatus. 
Nerita  nstnlata. 
Dentalimn  octangnlatum. 
Bingicula  sp. 
Bulla  ampulla. 
Anomia  achsBus. 

,,      enigmatica. 
Pecten  sp. 
•Spondylus  sp. 
PlicaLUla  depressa. 
Mytilus  eanaliculatus. 
Area  obliquata. 

„    sculptilis,  &c. 
Chama  sp. 
Lucina  sp. 

Cardium  flmbriatuin. 
latum. 


» 


Cardium  impolitum. 

„       pallidum. 

,,       assimile. 
Temis  pinguis. 

„     cor. 

„    purpurata. 
Mero^  Solandri. 

ft     effossa. 
Trigona  trigonella  ? 
Artemis  angulosa. 

„       exasperata. 

„      Bubrosea? 
Venerupis  sp. 
Petricola  sp. 
Tapes  sulcosa. 

„     Malabarica. 
Cypricardia  veUicata. 
Cardita  crassicostata? 

„     calyculata. 

„     Taukervillii. 
Mactra  iEgyptica,  &c. 
Tellina  angulata. 


Tellina  oapsoides. 
Mesodesma  Horsfleldii. 
Psammobift  sp. 
Syndosmya  sp. 
Semele  sp. 
Solen  sp. 

Solecurtus  politus. 
Donax  scortum. 

„     scalpellum. 
Saoguinolaiia  diphos. 
„  violacea. 

„  siauata. 

Corbula  sp. 
Diplodonta  sp. 
Anatina  roetrata. 
Pandora  sp. 
Martesia  sp. 
Fholas  australifl. 

„    Bakeri,  Desh. 

„     orientalis. 
(Meleagrina  v.  p.416). 


At  the  Cargados  or  St.  Brandon  shoals,  north  of  Mauritius, 
Voluta  coatata,  Conua  verrucosus^  Plewrotoma  virgo,  and  TurbineUa 
Belcheri  have  been  obtained  by  dredging. 

Collections  of  marine  shells  haye  been  made  at  Madagascar 
and  the  Mascarene  Islands  by  Sganzin,  and  at  the  Seychelles  by 
Dufo.  The  number  obtained  at  the  latter  place  was  263,  of 
which  220  were  univalves.  Two  of  the  univalves,  viz.,  Dolium 
galea  and  Oyprcea  helvola,  and  two  of  the  bivalves,  are  found  in 
the  Mediterranean. 


IX.  Australo-Zet.andio  Province. 

Most  remote  from  the  Celtic  seas,  this  province  is  also  most 
imlike  them  in  its  fauna,  containing  many  genera  wholly  un- 
known in  Europe,  either  living  or  fossil,  and  some  which  occur 
fossil  in  rocks  of  a  remote  period.  The  province  includes  Ne"vi 
Zealand,  Tasmania,  and  extra-tropical  Australia,  from  Sandy 
Cape,  on  the  east,  to  the  Swan  Eiver.  The  shells,  which  are 
nearly  all  peculiar,  have  been  cataloged  by  Gray,*  Menke,t 
and  Forbes.t  Of  the  following  genera  some  are  peculiar  (♦), 
others  attain  here  their  greatest  development : — 

"^  Travels  ia  New  Zealand,  by  Dr.  E.  Dieffenbach.  8vo.,  London^  184'^. 
/  A/i?//.  Kor.  HoUandiee,  1843, 
tJ^arratire  of  the  Voyage  of  H.M.S,  Rattlesnaket  184ft-50.  \>y  3    ■ttflcgCiVm^.i . 
PP^ement  by  Professor  B.  Forbes. 
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'Pinnoctopofl, 
•StruOiiolAria. 

PhasianeUa. 

Elenchus. 

Bazikivia. 

Botella. 
*Macro6clu8ma. 

Farmophoms. 

Bisella. 


•MacgiUiviaia. 

•Amphibola. 

•Trigonia. 

*Chamo6trea. 

*Myadora. 

*Myochaina. 

Crassatella. 

Cardita. 

Circe. 


Cyinicardia. 

'Heeodesma. 

TerebratoUa. 

Spirilla. 

OUva. 

Conns. 

Voluta. 

Terebra. 

Fasciolaria. 


Imperator. 

Monoptygma. 

Siphonaria. 

Pandora. 

Anatinella. 

Clavagella. 

Placunomia. 

Waldheimia. 

Crania. 


Some  of  the  genera  of  this  province  are  only  met.  with  else- 
where at  a  considerable  distance : — 


Solenella  — ChilL 
Panopsa— Japan. 
IConoceroa— Patagonia. 


Bankivia— Cape. 
Kranssia— Cape. 
Solemya— liedit. 


Bhynchonella— Arctic  seas. 
Trophon— Fuegia ;     „ 
ABsiminea— India ;  Brit. 


Amongst  the  littoral  shells  of  South  Australia  are  ffaliotis 
elegans,  H,  ruhicunday  and  Littorina  rugosa,  Haliotia  iris  and 
Littorina  squalida  are  found  on  the  shores  of  N.  Zealand ;  and 
Cyprovula  urnbilicaia  in  Tasmania. 

Mr.  Gray's  Kew  Zealand  list  amounts  to  104  marine  species, 
among  which  are  three  volutes,  including  F.  magnificat  the 
largest  of  its  genus;  Stromhus  troglodytes^  Ranella  argus,  the 
great  Triton  variegatva  ;  6  Cones  (all  doubtful),  Oliva  erythroa- 
tomay  Cyprcea  cajput-serpentia,  Ancillaria  avstralia,  Imperator 
hdiotropiumy  Chiton  monticularia,  &c. 

Venvs  SttUchhuryi  and  Modiolarca  trapezina  have  been  found 
at  Kerguelen's  Id.  and  Patella  illuminata  at  the  Auckland  Ids. 


X.  Japonic  Provinoe. 

The  Japanese  Islands  and  Corea  represent  the  Japonic  pro- 
vince. Our  knowledge  of  its  molluscan  fauna  is  fltill  scanty, 
notwithstanding  the  successful  researches  of  Mr.  Adams.  Up- 
wards of  130  species  were  collected  in  the  harbour  of  Decima, 
by  Dr.  Nuhn,  of  which  113  were  Prosobranchiates. 


Octopns  areolatua. 
Sepia  chrysopthalma. 
Sepiola  Japonica. 

Conns  Sielwldi. 
Plenrotoma  Coreanica. 
Terebra  serotina. 
„       stylata. 
Ebuma  Japonica. 
Cassis  Japonica. 
Mnrex  enryptenis. 
„       rorMava. 
„       plorator. 
„        Bumeti, 


Puxpnra,  5  sp. 

Fusus. 

Cancellaria  nodulifera. 

Mitra. 

Strombns  cormgatns. 

Cyprsea  flmbhata. 

„       miliaris. 
Mangelia,  4  sp. 
Triforis,  5  sp. 
Natica,  5  sp. 
Trociiii9, 15  sp. 
Badiua  biroBtria, 
Ceritbium  iongicaudatum. 
Tmperator  Ouilf  ordise. 
£  2 


HaliqUs  Japonica. 

„      discns. 

„      gigantea. 
Sulla  Coreanica. 
Siphonaria  Coreanica. 
Pecten  asperulatus. 

„      Japonicus. 
Spondylns  Cumingii. 
Nucula  mirabilis. 

„      Japonica. 
Card\\im  Bec\i^. 
CrassaieUa  <iom^t<i«»t^ 
DipVodoivta  aXaXo.. 


w 
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Isocardia  Moltkiana. 
Venus  Japonica. 
Cyclina  orieutalis. 
Cytherea  petecliialis. 
Artemis  serioea. 
bilnuata. 


f» 


Artemis  Sieboldi. 
„       Japonica. 
Circe  Statzeri. 
Tapes  Japonica. 
Petricola  radiata. 
Solen  albidus. 


^  Panopsea  Japonica. 
Terebratolina  Japonica. 
„  angusta. 

Waldheimia  Grayi.^ 
Terebratella  Coreanica. 
rubella. 


)« 


XI.  Aleutian  Peovince. 

The  Boreal  province  is  represented  on  the  northern  coasts  of 
the  Pacific,  where,  according  to  Dr.  Middendorff,  the  same 
genera  and  many  identical  species  are  found.  In  addition  to 
those  indicated  in  the  Arctic  list  (p.  57),  the  following  species 
occur  at  the  Shantar  Ids.  in  the  Sea  of  Ochotsk  (0),  Saghalien, 
the  Kuriles  (K),  Aleutians  and  Sitka  (S). 

s. 


Patella  (scurra). 
Acmeea,  3  sp.    S. 
Pilidiimi  commodum.    O. 
Paludinella.  3  sp.    0. 
Littorina,  6  sp.    0.  K.  S. 
Turhtella  Eschrichtii.    O. 
Margarita  sulcata*    A. 
Trochus,  6  sp.    S. 
Scalaria  Ochotensis. 
Crepidula  Sitcliana. 
„       minuta.    S. 
„       grandis.    A. 
Fissnrella  violacea.    S. 

„      .aspera.    S. 
Haliotis  Kamtschatica. 
„     .  aquatilis.    K. 
Velutinacoriacea.    K. 

„       cryptospira.    0. 
Trichotropis  inermis.    S, 
Purpura  decemcostata.  (Mid.)   S. 
„       Freycineti.    O.  S. 
n       septentrionalis.    S. 
Pleuro^oma  Schantarica. 
„        simplex.    0. 
Murex  monodon.    S. 

„     lautuca.    S. 
Fusus  (Cturysodomus)  Sitchensifl. 
„     decemcostatus.    A. 
„     Schtmtaricus. 


n 


•» 


Fusus  Behringii. 
Baerii.    A. 
luridus.    S. 
Buccinum  undatum  var.  Schaataricum. 
simplex.    O. 
Oc'hotense. 
„        cancellatum.    A. 
„        ovoides.    0. 
Pisania  sonbra.    Al. 
Bullia  ampullacea.    O. 
Onychoteathis  Kamtschatica. 


» 


f> 


Terebratella  frontalis.    O. 
Placunomia  macroschisma. 
Pectenrubidus.    S. 
Crenella  vemicosa.    0. 

V,       cultellus.     Kamt. 
Nucula  castrensis.    S. 
Pectunculus  septentrionalis. 
Cardita  borealis.    O. 
CardiumKuttaUi.    S. 

„       Califomicum.    S. 
SaxidomuB  Petiti.    S. 

„        giganteus.    S. 
Petricola  cylindracea.    S. 

n       gibba.    S. 
Tellina  lutea.    A.    nasuta. 

„     edentula.    A. 
Lntraria  maxima.    S. 


O. 


A. 


S. 


The  influence  of  the  Asiatic  coast-current  is  shown  in  the 

presence  of  two  species  ofHaliotiSy  whilst  affinity  with  the  fauna 

of  W.  America  is  strongly  indicated  by  the  occurrence  of  Patella 

(scurra)  y  three  species  of  Crepidula,  two  ot  Fisaurellay  and  species 

o£^u2^da,  J^lacunomia,  Cardita,  Saxidomv^,  and  Petricola,  which 

ai-emore  abundant,  and  range  farther  north  than  tli^ir  allka  ia 

beultlantic.  ^  .  -^^ 
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Additional  information  dn  the  fauna  of  this  proyince  has  been 
recently  supplied  by  Mr.  Lord,  the  naturalist  to  the  British 
North  American  Boundary  Commission  Expedition,  and  by  Dr. 
Kennerley,  the  naturalist  to  the  American  North-west  Boundary 
Exploring  Expedition.  The  results  obtained  are  discussed  by 
Dr.  P.  P.  Carpenter.* 

Provinces  on  the  Western  Coast  of  America. 

The  moUusca  of  the  Western  coast  of  America  are  equally 
distiiict  from  those  of  the  Atlantic  and  those  inhabiting  the 
central  parts  of  the  Pacific. 

Mr.  Darwin  states  in  his  Journal  (p.  391)  that  *'  not  one  single 
sea-shell  is  known  to  be  common  to  the  Islands  of  the  Pacific 
and  to  the  west  coast  of  America,''  and  he  adds  that  **  after  the 
comparison  by  Messrs.  Cuming  and  Hinds  of  about  2000  shells 
&om  the  Eastern  and  Western  coasts  of  America,  only  one 
single  shell  was  found  in  common,  namely  the  Purpura  patula, 
which  inhabitsthe  West  Indies,  the  coast  o^Panama,  and  the  Qal- 
lapagos. ' '  Even  this  single  identification  has  since  been  doubted. 
Mr.  Cuming,  who  resided  many  years  at  Valparaiso,  did  not 
discover  any  West  India  specimens  on  that  coast,  and  M. 
D'Orbigny  makes  the  same  observation.  On  the  other  hand 
M.  Morch,  of  Copenhagen,  says  he  has  received  Tellina  opercu- 
lata  and  Ma<:tra  alata  from  the  west  coast  and  also  from  Brazil ; 
and  M.  Deshayes  gives  the  following  extraordinary  ranges  in 
his  "  Catalo^e  of  VeneridcB  in  the  British  Museum  ": — 

Artemis  angulosa,  Philippines— Chili. 
Cythereaumbonella,  Bed  Sea— Brazil. 

„        maculatar  W.  Indies — Philippines,  Sandwich. 

„        circinata,  W.  Indies— West  coast  America. 

In  these  instances  there  is  doubtless  some  mistake,  either 
ablaut  the  locality  or  the  shell.  As  regards  the  last,  Mr.  Carrick 
Moore  has  shown  that  the  error  has  arisen  from  confounding 
the  CytJierea  altemata  of  Broderip  with  C,  circinata  of  Born. 
M.  D'Orbigny  collected  628  species  on  the  coast  of  S.  America, 
— 180  from  the  eastern  side,  and  447  from  the  Pacific  coast,  be- 
sides  the  8iphona/ria  Lessonii  which  ranges  from  Valparaiso  m 
Chili  to  Maldonado  on  the  coast  of  Uruguay.f  These  shells 
belong  to  110  genera,  of  which  65  are  common  to  both  coasts, 

•  British  Aaaociation  Beport  for  1863. 

t  The  disperBion  of  this  coast  sheU  may  perhaps  liave  taken  place  at  lUe  time  v(aen 
the  channel  of  the  river  S.  Craz  formed  a  strait,  joining  the  AJXtcaWc  Mv^  v*R»a 
oceans,  Uke  that  of  Magellan.  (Darwin,  p.  181.)  Mr.  Couthouy  makes  ^  s^.— Si-phafta*^ 
Aeswnu,  nearly  emootb^  Atlantic  coast;  3.  axtcwctica,  ribbed,  Pwi\fLc  co«sX  >  «»  ^ 
JlaUra/ts,  thin,  oblique,  Fuegia, 
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while  34  are  peooiliar  to  the  Pacific,  and  21  to  the  Ailantio  side 
of  S.  America ;  an  eztraordiiiary  amount  of  dirersity,  attribut- 
able partly  to  the  different  character  of  the  two  coasts — the 
eastern  low»  sandy  or  muddy ;  the  western  rocky,  with  deep 
water  near  the  shore.* 

The  comparison  of  the  shells  of  Eastern  and  Western  America 
is  of  considerable  interest  to  geologists ;  for  if  it  is  true  thai 
any  number  of  living  species  are  common  to  the  Pacific  and 
Atlantic  shores,  it  becomes  probable  that  some  portion  of  thf 
Isthmus  of  Darien  has  been  submerged  since  the  Eocene  Ter 
tiary  period.  Any  opening  in  this  barrier  would  allow  thb 
Equatorial  current  to  pass  through  into  the  Pacific — ^there 
would  be  no  more  Gulf  stream — ^and  the  climate  of  Britain 
might,  from  this  cause  alone,  become  like  that  of  Newfoundland 
at  the  present  day. 

Although  geological  researches  seem  to  show  that  not  only 
the  Isthmus  of  Darien,  but  even  the  Bocky  Mountains,  were 
sufficiently  submerged  during  the  Miocene  Epoch  to  allow  of 
the  free  intermingling  of  the  waters  of  the  Atlantic  and  Pacific, 
yQt  the  special  temperate  molluscan  fauna  of  E.  and  W.  America 
are  very  dissimilar.  There  are  no  grounds  for  believing  a  single 
species  to  be  identical.  There  are,  however,  a  large  number  of 
species  (upwards  of  50)  living  on  both  sides  of  the  nortJiem  por- 
tion of  the  continent,  and  the  majority  of  these  exist  in  the 
British  seas. 

XTT.  California^  PRoyrN-CE. 

The  shells  of  Oregon  and  California  have  been  collected  and 
described  by  Mr.  Hinds,  t  Mr.  Nuttall,J  Mr.  Couthouy,  natu- 
ralist of  the  American  Exploring  Expedition  ;§  Mr.  Cooper, 
Dr.  Gould,  Mr.  Binney,||  Dr.  Kennerley,  Colohel  Jewitt,  and 
others.  If 

ShelU  common  to  U,  California  and  Sitka,     (Middendorft\) 

Littorina  modesta.  Trochus  ater.  Troclins  enryomphalus. 

„       aspera.  „      mcestua.  Fetricola  cylindracea. 

Fissorella  violacea.  „      Fokkesii.  Lutiaria  maxima. 

„        aspera . 


'^  Voyage  dans  T  Amerique  Mendionale.    1847,  t.  v.  p.  v. 

t  Voyage  of  H.M.S.  Sulphur;  Zoology  by  R.  B.  Hinds,  4to.  1844. 

t  Described  by  T.  A.  Conrad.  Joum.  Acad.  N.  S.  Philadelphia,  1834. 

$  Gould  in  Bost.  Kat.  Hist.  Soc.  Proceedings,  1846 ;  and  U.  S.  ExpLoring  Exped> 

CCbmmaader  WJlkeB),  vol.  xiL  Hollnsca,  with  Atlas,  ito.  Philad.  1862. 

/  -BiQflorationa  for  a  railroad  route  from  the  MiasisBlppi  to  the  Pacific  Ocean.  1856. 

fp^Z,^'/''  ^^P^^^r  on  MoUmca  of  West  Coast  of  North  Amenca.  Btv\is!ki  kaM»\%.\:voQ 
"report  for  1863. 
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Scarcely  any  species  are  common  to  this  province  (extending 
from  Puget  Sound  to  the  peninsula)  and  the  Bay  of  California, 
which  belongs  to  the  Panamic  province.  The  most  impoi^tant 
genera  are  Chiton,  18  species;  Acmsea,  11  species;  Fissurella, 
6  species ;  Haliotis,  6  species ;  Trochus,  15  species ;  Purpura, 
9  species.  The  following  list  probably  contains  some  shells 
which  should  be  referred  to  the  Panamic  province. 


Fusna  Oregonensis. 
Murez  KuttaUi. 
MonoceroB  unicarinatiis. 

„        pnnctatus. 
CaaceQaria  nrceolats. 
Trivia  Californica. 
Katica  herculea. 

M     Lewisii. 
Calyptrsea  f osligiata. 
Crepldula  exuviata. 
,,        navicelloided. 
„        Bolida,  &c. 
Impftrator  Buschii. 
Haliotis  Cracherodii. 

„       fulgens. 

„     ^cormgata. 
Fissuiella  crenulata. 
„        cucullata. 
Pancturella,  2  sp. 
DentaUvm  politmn. 
Patella,  15  sp. 
Acnuea  acabra. 

„       pintadina. 
Cbiton  Hertensii. 


Cliiton  scrobiculatus,  &c. 
Gleodora  exacuta. 

Waldheimia  Californica. 
Discina  Evausii. 

Anomia  pemoides. 
Placunomia  cepa. 
Hinnites  giganteus. 
Pema,  1.    Pinna,  3. 
Mytiins,  1.    Pecten,  3. 
Mytilimeria  Nuttalli. 
Modiola  c{tpax. 
Chama  lobata. 
Cardita  ventricosa. 
Cardiom,  4. 
Lucina,  3. 
Chironia  Laperousii. 
Solecardia  ebnmea. 
Venus  Calif(«niensis. 

„     caUosa. 
Artemis  ponderosa. 
Saxidomus  PetitL 
Nuttalli. 


Saxidomus  gigaatens. 
Venerupis  cordieri. 
Petricola  mirabilis. 
Mactra,  2.    Donax,  1. 
Tellina  Bodegensis. 

„     secta,  tec. 
Semele  decisa. 
Cumingia  Californica. 
Sanguinolaria  Nuttalli. 
Lutraria  Nuttalli. 
Platyodon  cancellatus. 
Amphicheena  Eindermaniii. 
Lyonsia,  1.    Thracia,  1. 
Pandora,  1.    Saxicara,  3. 
Cyathodonta  undulafa. 
Sphenia  Californica. 
Periploma  aiigentaria. 
Solecurtus  subteres. 
Machaera  lucida. 

t,        nuadma. 
Kya  tnmcata. 
Panopaea  generoea. 
Pholas  Californica. 
„     concamerata. 


Xin.  Panamic  Province. 

The  Western  coast  of  America,  from  the  Gulf  of  California  to 
Payta  in  Peru,  forms  one  of  the  largest  and  most  distinct  pro- 
vinces. The  shells  of  Mazatlan  and  the  Gulf  have  been  imper- 
fectly catalogued  by  Menke.  The  Mazatlan  mollusks  havo 
been  examined  by  Mr.  P.  P.  Carpenter,  who  enumerates  654 
species.  The  total  number  of  marine  shells  known  belonging 
to  this  province  is  1,341.  Amongst  these  are  included  27 
Ohitonidae,  13  Acmseidse,  18  FissurellidsB,  64  Trochoidse,  28 
Calyptrseidse,  69  PyramidelUdse,  69  Buccinidse,  and  90  Muri- 
cidae.  The  gulf  of  California,  together  with  the  adjacent  coast 
as  for  as  Mazatlan  and  St.  Bias,  has  yielded  768  sheUs  (502  uni- 
valves and  266  bivalves),  of  which  439  also  occut  m  W^  ^^^  ^^ 
ranama,  while  117  extend  into  S.  America-,  ^%h  «^^^^^^.  ^^?^ 
known  from  the  Gulf  of  Panama ;  of  these,  2.6^  axe  ^ecvi^^«^^» 
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Iho  district,  and  163  also  occur  in  S.  America.  The  fauna  of 
the  Panama  province  is  remarkably  distinct  from  the  other  W. 
American  provinces,  and  especially  the  Caribbsean.  At  one 
time  it  was  thought  that  it  did  not  possess  a  single  species 
identical  with  any  occurring  in  tlje  West  Indies  or  the  east  side 
of  America.  Dr.  P.  Carpenter,  however,  has  shown  that  35 
marine  shells  (15  univalves  and  20  bivalves)  occur  on  both  sides 
of  the  Isthmus  of  Darien,  and  this  number  has  been  lately 
increased. 

A  few  of  the  species  even  extend  as  far  as  W.  Africa  accord- 
ing to  Dr.  Carpenter;  he  mentions  15,  and  among  them  the 
following : — Crepidula  unguiformu,  C,  aculeataj  Hi^ponyx  anti- 
qiiatuSy  Banhivia  varians,  Natica  maroccana^  Marginella  cceruZea- 
cens,  Nitidella  guttata,  Purpura panaa,  Five  species  are  common 
to  Mazatlan  and  the  British  coasts,  viz.,  Kellia  euhorhiculaHs, 
Lasea  rubra,  Saxicava  arctica,  Cytherea  Dione,  Hydrohia  ulvce. 
Still  more  remarkable  is  the  absence  of  resemblance  between 
the  faunas  of  Panama  and  those  of  the  Indo-Pacific  area,  there 
being  only  seven  forms  common  to  the  two.  Thus,  Cytherea 
petichialis  occurs  in  Japan;  Nasea  acuta,  in  Australia;  and 
Oliva  Duclosii,  Natica  maroccana,  Nitidella  criharia,  Hipponyx 
harhatus,  H,  Grayanus,  are  scattered  over  the  Pacific  ocean. 

The  river-openings  of  this  coast  are  bordered  by  mangroves, 
amongst  which  are  found  Fotamides,  Areas,  Cyrenas,  Potamo- 
myas,  Auriculas,  and  Purpuras,  whilst  Xt<<orinoB  climb  the  trees 
and  are  found  upon  their  leaves.  The  ordinary  tide  at  Panama 
amounts  to  16  or  20  feet,  the  extreme  to  28  feet,  so  that  once  a 
fortnight  a  lower  zone  of  beach  may  be  examined  and  other 
shells  collected.  The  beach  is  of  fine  sand,  with  reefs  of  rocks 
in  the  bay. 

Oallapagos  Islands, — Out  of  111  sea-shells  collected  here  by 
Mr.  Cuming,  43  are  unknown  elsewhere ;  25  occur  in  Mazatlan, 
22  in  Central  America,  38  in  Panama,  but  only  11  in  South 
America. 


Littoral  sJidls  common  to  Panama  and  the  Gallapagos  (C.  B.  Adams.) 

Cypi-sea  rubescens.  Ck)lumbella  nigricans.  Turbinella  certita. 

Mitra  tristis.  Bicintila  reeviana.  Pleurototna  eccentrica. 

Planaxis  planicoetatus.  Cassis  coarctata.  Hipponyx  radiata. 

Pail>iira  carolinensis.  Oniscia  taberculosa.  Fissnrella  xnacrotrema. 

Columbella  atramentaria.      Conns  bmnnens.  „        nigro-pniictata 

„        ifJcaDaUfem.  „    nnx.  Siphonaria  gigas. 

M        Awwa9ioma»  Strombvu  granulatns. 
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Strombus  gracilior. 
Murex  erytbrostomus. 
regins. 
imperialiB. 
radix, 
brassica. 
„     xnonoceros,  &c. 
Bapana  mnricata. 

„      Kiosqoiformis. 
Myriatica  patula. 
Ricinnla  clathrata. 
Porpora,  many  sp. 
Monoceros,  many  sp. 
„        brevidentatus. 
„        cingulatus. 
Clavella?  distorta. 
Oliva  porphsrria. 

,,    splendidula,  &c. 
Northia  pristis. 
Uarpa  crenata. 
Malea  ringent. 
Uitra  Inca,  &c. ' 
Terebra  Inctuosa,  &c. 
Conns  regularis,  &c. 
Pleorotcnna,  many  sp. 
CaaceUaria  goniostoma. 
„        cassidifonnis. 
f,         ehrysostoma. 
Cdnmbella,  many  sp. 


Panama  shells, 

Columbella  strombifonuis. 
Marginella  cnrta. 
Cyinraa  nigro-punctata. 
Trivia. 

Pymla  ventricosa. 
Natica  glanca. 
Pileopsis  hongaricoides. 
Cradbnlmn  aoricnlatnm,  Ac 
Trochita  mamillaria. 
Crepidnla  arcuata,  8cc. 
Llttorina  pnlcbra. 
Turritella  Calif(Hrnica. 
Trancatella,  2  sp. 
Coecum,  8  sp. 
Imperator  unguis,  &c. 
Trochns  pellis  serpentis. 
Vitrinella,  12  sp. 
Nerita  omata. 
Patella  maxima. 

Discina  strigata. 

„       Oumingii. 
Lingula  semen. 

albida. 

aadebardi. 


n 


»» 


Placnnomia  foliacea. 
Ostrea  sequatorialis. 
Spondylus  princeps. 


Pecten  magnificns. 
Area  lithodomos,  Ac. 
Fectunculos  tessellatos,  fto. 
Kucula  exigna. 
Leda,5sp. 
Cardinm  senticosum. 
„      macnlosum. 
.  Cardita  laticosta. 
Gooldia  Pacifica. 
Cytherea,  many  sp. 
Yenns  gnidia. 

„     histrionica. 
Artemis  Dunkeri. 
Trigona  crassatelloides. 
Cyclina  snbqaadrata. 
Venerupls  foliacea, 
Petricola  Califomica,  Ac. 
Tellina  Bumeti. 
Cumingia  coarctata. 
Semele,  7  sp. 
Saxicara  piirpui'ascens. 
Gastrochaena. 
Solecurtus  lucidas. 
Lyonsia  brevifrons. 
Pandora  arcuata,  &c. 
Pholas  melanura,  Ac. 
Parapholas. 
Jouannetia  pectinata. 


XIV.  Peruvian  Province. 

The  coast  of  Peru  and  Chili,  from  Callao  to  Valparaiso,  affords 
a  large  and  characteristic  assemblage  of  shells,  of  which  only  a 
small  part  have  been  catalogued,  although  the  district  has  been 
well  explored,  especially  by  D'Orbigny,  Cuming,  and  Philippi. 
M.  D'Orbigny  collected  160  species,  one-half  of  which  are 
common  to  Peru  and  Chili,  whilst  only  one  species  {Siphonaria 
Lessonit)  found  at  Callao  was  also  met  with  at  Payta,  a  little 
beyond  the  boundary  of  the  region.  Mr.  Cuming  obtained  222 
species  on  the  coast  of  Peru,  and  172  in  Chili.  Hup^  has 
described  201  species  in  Gay's  work  on  Chili.  The  island  of 
Juan  Fernandez  is  included  within  this  province.  Only  a  few 
of  the  Peruvian  moUusks  can  be  here  enumerated. 


Onychoteothis  peraptoptera. 

JEal/sIaca. 
I>(aria  PerarUmM. 


Pfphyllidia  Covierl. 

Posterobranchsea. 
Apljsia  Inca. 
Tomatella  venusta. 
E  3 
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Trcchita  radians. 
Crepidula  dilatata. 
Fissurella,  many  ep. 
Liotia  Cobijensis. 
G-adinia  Peruviana. 
Littorina  Peruviana. 
„       araucana. 
Bissoina  Inca. 
Cancellaria  buccinoides. 
Sigaretus  cymba. 
Fusus  Fontainei. 
Murex  horridus. 
Banella  ventricosa. 
Triton  scaber. 
Nassa  dentifera. 
Columbella  sordida. 


«> 


») 


Oliva  Peruviana. 
Bapana  labiosa. 
Mouoceros  giganteus. 

crassilabris. 

acuminatus. 
Purpura  chocolata. 
Concholepas. 
Mitra  maura. 

Terebratella  Fontainei. 
„  Chilensis. 

Discina  lamellosa. 
„      leevis. 

Pholas  Bubtruncata,  &c. 
Lyonsia  cuneata. 


Solen  gladiolus. 
Solecurtus  Dombeyi, 
Mactra  Byronensis. 
Mesodesxna  Chileosi^. 
Cumingia  lamellosa. 
Semele  rosea,  &c. 
Petricola,  many  sp. 
Saxidomus  opacuA,  Scc^ 
Cyclina  Kroyeri. 
Venus  thaca. 
Crassatella  gibbosa. 
Nucula^manysp. 
Leda,  many  «p, 
Solenella  Norrisii. 
Lithodomus  Peruvian  us. 
Saxicava  solido. 


XV.  MAGELLAlflO  PrOVINOE. 

This  region  includes  the  coasts  of  Tierra  del  Fuego,  the  Falk- 
land Islands  (Malvinas),  and  the  mainland  of  South  Americ  i, 
from  P.  Melo,  on  the  east  coast,  to  Concepcion,  on  the  west.  It 
is  described  by  M.  D'Orbigny  and  Mr.  Darwin  (Journal,  p.  1Y7 
et  seq.).  Philippi  also  has  given  attention  to  it;  he  assigns  88 
species  to  the  district  near  the  Straits  of  Magellan.  Only  15 
species  are  known  from  the  Malvinas,  and  11  of  these  have  not 
been  met  with  elsewhere.  The  southern  and  western  coasts  are 
amongst  the  wildest  and  stormiest  in  the  world;  glaciers  in 
many  places  descend  into  the  sea,  and  the  passage  round  Capo 
Horn  has  often  to  be  made  amidst  icebergs  floating  from  the 
south  polar  continent.  The  greatest  tides  in  the  straits  amount 
to  50  feet.  "In  T.  del  Fuego  the  giant  sea- weed  {Macrocystis 
pyrifera)  grows  on  every  rock  from  low- water  mark  to  45 
fathoms,  both  on  the  outer  coast  and  within  the  channels;  it 
not  only  reaches  up  to  the  surface,  but  spreads  over  many 
fathoms  and  shelters  multitudes  of  marine  animals,  including 
beautiful  compound  Ascidians,  various  patelliform  shells,  Trochi, 
naked  moUusca,  cuttle-fish,  and  attached  bivalves.  The  rocks, 
at  low  water,  also  abound  with  shell-fish  which  are  very  dif- 
ferent in  their  character  from  those  of  corresponding  northern 
latitudes,  and  even  when  the  genera  are  identical  the  species  are 
of  much  larger  size  and  more  vigorous  growth."* 

ShdU  of  the  Magellanic  Province  (•  Falkland  Islands). 

Bnccinnm  antarcticmu.         Monoceros  imtaicatus.  lYophon  HageUanieas. 

„        Donovan!  ?  ,      „        glabratus.  Volnta  Magellanica. 


JBuUJs  cochlidium. 


calcar. 


•Qcilla. 


*  '^^eH-^b  are  here  the  chief  support  of  the  natives  aa  ^e\l  aa  ol  \3\fe  ^^Ql  wAmaJka, 
^/a^^'"  ^^^^"^  *  TOa-ofter  was  killed  in  the  act  of  carrying  lo  i^a  \ioV  ^\wiBb 
'  «"<^A»  T.  del  Fnego  one  was  seen  eating  a  cuttte-flsh.— Dartoin. 
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Natica  llinbata. 

Lamellaria  antarctica. 

littorina  caliginosa. 

Chemnitzia  Americana. 
*Scalaria  brevis. 
'Trochita  pileoliis. 

Crepidula  Patagonica. 

Trochua  Patagonicus. 
'MaigaiitA  Malvinte. 
'Scissiirella  conica. 
*FissiirelIa  ladioea. 

Pnncturella  conica. 

Nacella  cymbolaria. 
*Fatena  deasrata. 


'Patella  barbara. 

•  „     zebrina. 
Siphonaria  lateralis. 
Chitcm  setiger. 
Doris  luteola.  ~ 
JSblia  Patagonica. 

*SpongiobrancIi8ea. 
SpiraUBf'cucuIlata^  66?  S. 

Terebratella  crenolata. 

*  ft    Magellanica,  many 

varieties. 
Waldheimla  dilatata. 
Pecten  PatagonicoB. 


Fecfen  coTiieiu. 

Mytilus  MageUanicua. 
*Modiolarca  tn^ieziiia. 

Leda  solciilata. 
*Cazdita  Thonaraii. 
*Astarte  longiroetria. 
^Veaus  exaibida. 
•Cyamiam  antaictlcimi. 

ICactra  edulis. 
•Lyonsia  Malvinensis. 

Pandora  cistola. 

Saxicava  antarctica. 

Octopus  megalocyathuB. 


XVI.  Patagonian  Provikcb. 

Prom  S.  Oatharina,  south  of  the  Tropic,  to  P.  Melo.  This 
coast-line  has  shifted  considerably  since  the  era  of  its  present 
fauna.  M.  D'Orbigny  and  Mr.  Darwin  observed  banks  of  recett 
shells,  especially  Fotamomya  labiatay  in  the  valley  of  La  Plata 
and  the  Pampas  around  Bahia  Blanca.  Mr.  Cuming  also  met 
with  Voluta  Brasiliana^  and  other  living  shells,  in  banks  50 
miles  inland.  Of  79  shells  obtained  by  M.  D'Orbigny  on  the 
coast  of  N.  Patagonia,  51  were  peculiar,  1  common  to  the  Falk- 
land Ids.,  and  27  to  Maldonado  and  Brazil.  At  Maldonada  37 
species  were  found,  8  being  special,  10  common  to  N.  Patagonia, 
2  to  Eio,  and  17  to  Brazil.  Of  the  latter  8  range  as  far  as  the 
Antilles ;  viz. : 


Crepidula  aculeata. 

„       protea. 
PholaB  costata. 


Mactra  fragilis. 
Venus  flexuosa.* 
Lucina  senoi-retioulata. 


Modiola  yiator. 
-Plicatula  Barbadeosis. 


Voluta  angulata. 
Terebra  Patagonica. 


At  Bahia  Blanca,  in  lat.  39®  S.,  the  most  abundant  sheila 
observed  by  Mr.  Darwin  (p.  243)  were 

Oliva  anricularia.  Oliva  tehneldiaaa. 

„    paelchana.  Voluta  Brasiiiana. 

M.  D'Orbigny's  list  also  includes  the  following  genera  and 
species : — 

Octopus  tehnelchns. 
Columbella  sertnlarium. 
Bollia  globulosa. 
Fleurotoma  Patagonica. 
Fissnrellidsea  megatrema. 
Panopaea  abbreviata. 
Periploma  compressa. 
Lyonsia  Patagonica. 
Solecnrtos  Platensis. 


Paludesfrina. 

Scalaria. 

Katica. 

Chiton. 

Solen. 

liUtraria. 

Donacilla. 

Nucula. 


Leda. 

Cytherea. 

Petricola. 

Corbula. 

Pinna. 

MytiluB. 

Lithodomos* 

Pecten. 


»  The  variety  ot  Venus  Jlexuosa  found  at  Bio  can  be  diBtingoiB^eii^^^***^ 
Indian  abeUf  which  ia  the  Venus punctif era  of  Gray. 


\iv«5N^'«*^ 
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Xyn.  Caribbean  Province. 

The  Qulf  of  Mexico,  the  West  Indian  Islands,  and  the  eastern 
coast  of  South  America,  as  far  as  Bio,  form  the  fourth  great 
tropical  region  of  marine  life.  The  number  of  shells  is  esti- 
mated by  Prof.  0.  B.  Adams  at  not  less  than  1500  species.  Of 
these  500  are  described  by  M.  D'Orbigny  in  Eamon  de  la  Sagra*s 
History  of  Cuba,  and  a  small  number  of  the  Brazilian  species 
in  the  same  author's  Travels  in  South  America.  A  list  of  the 
Barbadoes  shells  has  been  given  by  Sir  E.  Schomburgk. 

The  coasts  of  the  Antilles,  Bermuda,  and  Brazil,  are  fringed 
with  coral  reefs,  and  there  are  considerable  banks  of  gulf- weed 
at  some  distance  from  the  coast  of  the  Antilles. 

West  India  Shells, 


Aryonau*a. 

Ommastrephes.          Cleodora. 

Cheletropis. 

Octopus. 

Sepioteuthis.              Creseis. 

lantliina. 

Philonexia 

Sepia.                         Cuvieria. 

Glaucus. 

Loligo. 

Spirula.                      Atlanta. 

Kotarchus  Plel 

Cranchia. 

Hyalea.                      Oxygryus. 

Aplysia. 

Onychoteutbis. 

Strombos  gigas. 

Clavatula  zebra. 

Hipponyz  mitrula. 

„       pugilis. 

Marginella. 

Pileopsis  militaris. 

>rurex  calcitrapa. 

Erato  Maugeriae. 

Calyptnea  equestris. 

Pisania  articulata. 

Cypreea  mus. 

Crepidula  aculeata. 

„     turbinella. 

„      exanthema. 

Patella  leucopleura. 

Triton  pilearis. 

.  „      spurca,  &c. 

Chiton  squamosus. 

„     cutaceus. 

Trivia  pediculus. 

Hydatina  pfaysis. 

Fusua  mono. 

Ovulum  gibbosum. 

Fasciolaria  tiilipa. 

Natica  caurena. 

Bouchardia  tulipa. 

Lagena  ocellata. 

Pyramidella  dolabrata. 

Disdna  antillarum. 

Cancellaria  reticulata 

Planaxis  nucleus. 

Fulgur  aruanum. 

Littorina  zic-zac. 

Plocunomia  foliata. 

Terebra  acicularis. 

„       ilava. 

Plicatula  cristata. 

Msrristica  melongena. 

„       lineolata. 

Lunascabra.  i 

Purpura  patula. 

Tectaria  muri  cata. 

Mytilus  exnstus. 

„       deltoidea. 

Modulus  lenticularis. 

Lithodomus  dactylus. 

Oniscia  oniscus. 

Fossarus. 

Area  Americana. 

Cassis  tuberosa. 

Truncatella  caribbsa. 

Yoldia  tellinoides. 

„     flammea. 

Torinia  cylindracea. 

Cbama  arcinella. 

„     Madagascariensis.       Turritella  exoleta. 

„     macrophylla. 

Coins  i)eUa  mercatoria.                 „       imbricata. 

Cardinm  lievigatum. 

, ,        nitida,  &c. 

Troclius  pica. 

Lucina  tigrina. 

Volf  vavespertilio. 

Imperator  tuber. 

„     Pennsylvanica 

^     musica. 

„        calcar. 

„     Jamaicensis. 

''jiva  brasiliensis. 

Fissnrella  Listeri. 

Corbis  fimbriata. 

„    angulata. 

„        nodosa. 

Coralliophaga. 

j^   Jaapidea, 

M        Barbadensis. 

Crassatella. 

x»    arf'ssa,  Ac. 

Nerita, 

Oouldia  parva. 

Neiitina. 

Ven\i&pa;G!t\ia. 

^aaag  van'aa,  fie. 

Hemitoma  8  radiata. 

„    dyaeta. 

'JTAXS- ATLANTIC   KIOVINCE. 
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N'enod  crennlsta. 
M    cmcdlata. 
n     violacea. 
Cytherea  dione. 

circinata. 
maculata. 
gigantea. 
ilezuosa. 


*> 
»» 


Artemia  concentrica. 

„       Incmalis. 
Cyclina  saccata. 
Trigona  mactroides. 
Petricola  lapicida. 
Capsula  coccinea. 
Tellina  Braziliana. 

„     bimaculata. 


Strigilla  carnarla. 
Semele  reticulata. 
M     variegata. 
Camingia. 

Iphigenia  BrasilienBu. 
Liitraria  lir.eata. 
Periploma  insequivalris. 
Pholadomya  Candida. 


XVin.  Trans-Atlantic  Province. 

The  Atlantic  coast  of  the  United  States  was  supposed  by  Prof. 
E:  Forbes  to  consist  of  two  provinces :  (1)  the  Virginiany  from  C. 
Cod  to  C.  Hatteras,  and  (2)  the  Carolinian,  extending  to  Florida; 
but  no  data  were  supplied  for  such  a  division.  The  total  num- 
ber of  moUusca  is  only  230,  and  60  of  these  range  farther  north, 
1 5  being  moreover  common  to  Europe.  These  two  regions  are 
sometimes  treated  of  together  as  the  Pennsylvanian  province. 

Dr.  Gould  describes  110  shells  from  the  coast  of  Massachusetts 
south  of  Cape  Cod,  of  which  50  are  not  found  to  the  northward^ 
but  form  the  commencement  of  the  proper  American  type.  The 
shells  of  New  York  and  the  southern  Atlantic  States  are  de- 
scribed by  De  Kay,  in  the  State  Natural  History  of  New  York ; 
this  list  supplies  120  additional  species,  of  which  at  least  a  few 
are  stragglers  from  the  Caribbean  province;  e.g.  ChamaardneUa^ 
Iphigenia  Icevigata,  Capsula  deflorata* 

M.  Massachusetts.    T.  New  York.    SC.  South  Carolina.    F.  Florida. 


Conus  mus.   F. 

FoBus  cinereus.   M.  SC. 

Nassa  obsoleta.    M.  F.  (Mex.) 

„    trivittata.    M.  SC. 

„    vibex.    M.  F.  (Mexico). 
Purpura  Floridana.    (Mex.) 
Terebra  dislocata.    Y.  SC. 
Pyrula?  papyracea.    F. 
Fulgur  carica.    M.  SC. 

„      canalicnlatum.    M.  SC. 
OiiYa  literata.    SC. 
Bfarginella  camea.    F. 
Fasciolaria  distans.    SC.  (Mex.) 
Columbella  ayara.    M.  Y. 
Banella  caudata.    M.  Y. 
Natica  duplicata.    Y.  sa 
SigarettiB  peispectivus.    Q.  SC. 
Scalivia  lineata.    M.  SC. 

multistriata.    M.  Y. 
turbinata.    NC. 


Cerithium  ferrupi"euin.    F. 

„         4  sp.    M. 
Triforis  nigro-cinctus.    M. 
OdoBtomia,  6  sp.    M.  Y 
Turritella  interrupta.    M.  Y. 

„       concava.    SC. 
( Vennetus  lumbricalis.    M.  ?) 
CalTptma  striata.    Y. 
Crepidula  convexa.    M.  Y. 

„       fomicata.    M.  F.  (Mex). 
Littorina  irrorata.    Y. 
Fissurella  altemata.  (Say)    P 
Chiton  apiculatus.    M.  SC. 
Tomatella  puncto-striata.    M.  Y. 
Bulla  insculpta.    M.  Y. 


»» 


Ostrea  equestris.    SC.  F. 
Pccten  irradifuis  {scallop). 
Avicula  Atlantica.    F. 
Mj'tilus  leucophantOB.    SC. 


'  The  Bea-BbeUB,  of  the  United  States  have  also  been  collected  and  dettOiSa*^^ 
A|^  Le  Saeur,  Caarad,  and  Coatbot^m 


86 


MANTTAI.   OF   THE   MOLLTTSCA. 


Modiola  Carolinensis. 

„       plicatula.    M.  Y. 
Pinna  muricata.    SC. 
Area  ponderosa.    SC. 
„    pexata.    M.F. 
„    incongrua.    SC. 
„    transversa.    M.  Y. 
Solemya  velum.    M.  Y. 

„       borealis.    A£.     • 
Cardium  ventricosum.    SC. 

„       Mortoni.    M.  Y. 
Lucina  contracta.    Y. 
Astarte  Mortoni.    Y. 

„      bilunnlata.    F. 
Cardita  incrassata.    F. 
Venus  mercenaria.    M.  SC. 
„      Mortoni.    SC.  F. 
„     gemma.    M.  Y. 
Artemis  discus.    SC. 
Petricola  dactylus.    M.  SC. 
pholadiformis.    Y. 


» 


Mactra  Bimilifl.    SC.    M. 

„     solidissima.    M.  Y. 

„     lateralis.    M.  Y. 
Lntraria  lineata.    F. 

„       canalicnlata.    Y.  F. 
Mesodesma  arctata.    M.  Y. 
Tellina  tenta.    M.  SC. 

„      8  sp.    SC.  F. 
Semele  eequalis.    SC. 
Cumingiatellinoides.    M. 
Donax  foBsar.    Y. 

„     variabilis.    G-.  F. 
Solecurtus  fragilis.    M.  SC. 
„     '   caribbseus.    M.  F. 
Corbula  contracta.    M.  F. 
Periploma  Leana.    M.  Y. 

„        papyracea.    M.  Y. 
Lyonsia  hyalina.    Y. 
Pandora  trilineata.    M.  F. 
Pholas  coBtata.    SC.  F. 
semicoBtata.    SC. 


»» 


LAND  EEGIONS. 

Distribution  of  Land  and  Fresh-water  ShdU, 

The  boundaries  of  the  Natural-history  land-regions  are  more 
distinctly  marked,  and  have  been  more  fully  investigated,  than 
their  counterparts  in  the  sea.  Almost  every  large  island  has  its 
own  fauna  and  flora ;  almost  every  river  system  its  peculiar 
fresh-water  fish  and  shells ;  and  mountain-chains  like  the  Andes 
appear  to  present  impassable  barriers  to  the  ** nations"  of 
animals  and  plants  of  either  side.  Exceptions,  however,  occur 
which  show  that  beyond  this  first  generalisation  there  exists  a 
higher  law.  The  British  Channel  is  not  a  barrier  between  two 
provinces,  nor  is  the  Mediterranean ;  and  the  desert  of  Sahara 
separates  only  two  portions  of  the  same  zoological  region.  In 
these  and  other  similar  instances  the  **  barrier  "  is  of  later  date 
than  the  surrounding  fauna  and  flora. 

It  has  been  pften  Remarked  that  the  northern  part  of  the  map 
of  the  world  presents  the  appearance  of  vastly-extended,  conti- 
nental plains,  much  of  which  is,  geologically  speaking,  new 
land.    In  the  southern  hemisphere  the  continents  taper  off  into 
promontories  and  peninsulas,  or  have  long  since  broken  up  into 
islands.      Connected  with  this  is  the  remarkable  fact  that  only 
around  the  shores  of  the  Arctic  Sea  are  the  same  animaJLs  and 
pJ&nis  found  through  ererj  znGridiaJi ;  and  that  mp«ia«m%  wiuXk- 
^'^rd,  along  the  three  principal  lines  of  land,  speci&ft  \dfeTi\i\i<^^ 
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give  way  io  mere  identity  of  genera ;  these  are  replaced  by  family 
resemblances,  and  at  last  eyen  the  families  of  a-nmiftlg  and  plants 
become  in  great  measure  distinct,  not  only  on  the  great  conti- 
nents, but  on  the  islands,  till  every  little  rock  in  the  ocean  has 
its  peculiar  inhabitants— -the  survivors,  seemingly,  of  tribes 
which  the  sea  has  swallowed  up.    (Waterhouse.) 

The  two  largest  genera,  or  principal  types  of  the  land  and 
fresh-water  shells.  Helix  and  Unto,  have  an  almost  universal 
range,  but  admit  of  many  geographical  subdivisions.*  Amongst 
the  land-snails  are  several  species  to  which  a  nearly  world-wide 
range  has  been  assigned,  sometimes  crro^ieously,  as  when  ffelix 
cicatricosa  is  attributed  to  Senegal  and  China,  or  Helix  similaris 
Fer.  to  Brazil  and  India ;  and  often  correctly,  but  only  because 
they  have  been  carried  to  distant  localities  by  human  agency. 
Land-snails  are  in  favour  with  Portuguese  sailors,  as  **  live  sea 
stock ; "  and  they  have  naturalised  the  common  garden-snail  of 
Europe  {JJdix  asperaa)  in  Algeria,  the  Azores,  and  Brazil ;  and 
Helix  ladea  at  Teneriffe  and  Mte.  Yideo.  Achattna  fulica  has 
been  taken  from  Africa  to  the  Mauritius,  and  thence  to  Calcutta, 
where  it  has  been  established  by  a  living  naturalist ;  and  Helix 
hortensis  has  been  carried  from  the  old  country  to  America,  and 
naturalised  on  the  coast  of  New  England  and  the  banks  of  the 
St.  Lawrence.  Bulimus  Goodalliy  indigenous  to  the  West  Indies 
and  8.  America,  has  been  introduced  into  English  pineries  and 
to  Mauritius.  Hdix  pulchella,  one  of  the  small  species  found  in 
moss  and  decayed  leaves,  inhabits  Europe,  the  Caucasus, 
Madeira,  the  Cape  (introduced),  and  N.  America  as  far  as  the 
Missouri.  Helix  cellaria  inhabits  Europe  and  the  Northern 
States  of  America,  and  has  been  carried  abroad  with  the  roots 
of  plants,  or  attached  to  water-casks,  and  naturalised  at  the 
Cape  and  New  Zealand.  Teatacella  maugeihas  been  transported 
frx>m  the  Canary  Islands  to  England. 

The  fpesh-water  Pulmoni/era — Limnceay  Physa, .  PlanorhiSy 
Ancylus — ^and  the  amphibious  Sticcineaf  have  a  nearly  world- 
wide range ;  and  like  aquatic  plants  and  insects,  often  re-appear, 
even  at  the  antipodes,  under  familiar  forms.  The  range  of  the 
gill-breathing  fresh- water  shells  is  more  restricted. 

The  Old  World  and  America  may  be  regarded  as  provinces  of 
paramount  importance,  having  no  species  in  common  (except  a 

»  In  catalog:aing  Uttumida,  the  river  and  country  of  each  species  shoiild  be  stated. 

American  authors  are  too  often  contented  mlh  recording  such  \ocalVl\ea  aa^^li^^v- 

ville '» and  "SmJthviUe, "  wbicb  are  quite  nnintelligible.    Almost  as  \uic(ittA\n.  Vcv  Xi^fcVt 

taeaaiagmreS.  Vinceat,  8.  Cruz,  8,  Thomas,  FriDce*a  Id. ;  whilst  th«  lattniaftfl^  TiasQfta 

ofplBcee  often  defy  aU  attempts  at  n-tianalation. 
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few  in  the  extreme  north),  and  each  possessing  many  charac- 
teristic genera. 


America. 

Old  World. 

America. 

Old  World. 

Anaatoma. 

Zonites. 

Choanopoma. 

Pomatias. 

Tridopeifl. 

Nanina. 

Chondropoma. 

^Otopoma. 

Sagda. 

Vitrina. 

Cistula. 

Craspedopoma. 

Stenopiu. 

Helicolimax. 

Trochatella. 

Diplommatina. 

Proserpina. 

Daudebardia. 

Alcadia. 

Aalopoma. 

Bulimus. 

Achatina. 

Stoastoma. 

Fupina. 

OdontostomuB. 

Achatinella. 

GeomelaniA. 

Acicula. 

Liguua. 

Clausilia. 

Glandina. 

Paxillus. 

Hemisinns. 

Yibex. 

CylindreUa. 

Piipa. 

MelafnsiiB. 

Pirena. 

Megaspira. 

Ceriphasia. 

Melanoptis. 

Simpulopais. 

Testacella. 

Anculohis. 

Paludomiu. 

Amphibulima. 

Pannacella. 

Melatoma. 

lithoglyi^iiis. 

Omalonyx. 

Limax. 
Arion. 

Amnicola. 

Kavicella. 

riiilomycus. 

Phosphorax. 

Mulleria. 

.dStheria. 

Peltella. 

Incilaria. 

Mycetopus. 

Iridina. 

Oncidium. 

Castalia. 

Galatea. 

Chilinia. 

Monocondylcea. 

CyrenoYdes. 

Gnndlacliia. 

Latia. 

Gnathodon. 

Glauccnnya. 

The  Land  Provinces  represented  on  the  map  are  the  principal 
Botanical  Eegions  of  Prof.  Schouw,  as  given  in  the  Physical 
Atlas  of  Berghaus;  and  it  is  proposed  to  inquire  Jiow  far  these 
divisions  are  confirmed  by  the  land  and  fresh-water  shells,  more 
especially  by  the  land-snails  {Hdicidoe,  Limacidce,  and  Cydosto- 
midce)f  which  have  been  so  elaborately  catalogued  by  Dr.  L. 
Pfeifier.* 

The  first  Botanical  region — ^that  of  Saxifrages  and  Mosses — 
has  not  been  numbered  on  the  map,  although  its  boundary  is 
given  by  the  line  of  northern  limit  of  trees.  This  line  nearly 
coincides  with  the  Isotherm  of  32**,  or  permanent  ground-frt)8t ; 
but  in  Siberia  the  pine-forests  extend  15®  farther,  owing  to  the 
absence  of  winter  rains  and  the  bright  clear  air. 

In  this  region  shells  are  very  rare ;  Dr.  Middendorff  found 
Physa  hypnoTum  in  Arctic  Siberia,  and  lAmnosa  geisericola  (Beck) 
inhabits  the  warm  springs  of  Iceland.  The  few  species  dis- 
covered by  Miiller  in  Greenland  are  supposed  to  be  peculiar : — 


Helix  Fabricii. 
Pupa  Hoppit 
Vitrina  angelica 


Succinea  Groenlandica. 
Limmaea  Vahlii. 
w       Pingelii. 


Limnsea  HolMlUi. 
Planorbia  arcticua. 
Cyclas  SteenbuchiL 


*  T/ie  distribution  of  the  Cudadida  is  taken  from  t3ieBi\ttB\i'ttxttwsiiQ«SakVs^Eai^ 
'>rAr.  Xfeeiiaj-es, 
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1.  Gebmanio  Begion. 

The  whole  of  Northern  Europe  and  Asia  bounded  by  the 
Pyrenees,  Alps,  Carpathians,  Caucasus,  and  Altai,  constitutes 
but  one  province,  with  a  fauna  by  no  means  proportioned  in 
richness  to  its  extent.  * 

The  land-snails  amount  to  more  than  200,  but  nearly  all  (or 
at  least  fiye-sixths)  are  common  to  the  Lusitanian  region,  f 


Helix 90  Papa' 44  Cycloetoma 1 

Bulimolus 10  Clausilia   53  Acicula 1 

Zua \  Vitrina 6  Limax   0 

Azeca. ^     5  Succinea  6  Anon 4 

Cionella )  Balea 1  Carychium  1 

The  fresh-water  shells   belong  to  these  genera  and  sub 
genera : — 

Limnsea 20  Velletia 1  Unio,  sp.  and  van. ...  20 

Amphipeplea   2  Neritina,  vara 3  Anodon,  vara 20 

Hiysa 5  FaludinaandBitliynia23  Alasmodon    , 3 

Aplexa  1  VaKata 6  Cyclas    6 

Planorbis 16  Conovulus  (Alexia)...    3  PiBidium  11 

Anc^^ns 7  Driesdena 1 

According  to  Reeve,  there  are  199  British  molluscs,  of  which 
176  dwell  on  the  land  and  23  in  the  water.  Of  the  species  for- 
merly thought  peculiar,  Fupa  anglica  and  Helix  fusca  have  beer 
found  in  France,  and  Helix  lamellata  in  Holstein.  Helix  excavate. 
(Bean)  is  still  unknown  upon  the  Continent ;  and  Geomalacui 
maculo8U8  and  Limncea  involuta  have  only  been  met  with  in 
the  south-west  of  Ireland,  but* are  possibly  Lusitanian  species. 
Dretsenapolymorpha  has  been  permanently  naturalised  in  canals 
(p.  424 ),  and  Testacella  Maugei  and  haliotidea  in  gardens ;  Bu- 
limua  decollatus  and  Goodalli  have  been  often  established  in 
greenhouses.  Some  species  are  now  very  scarce  in  England 
that  were  formerly  abundant,  as : — 

Clausilia  plicatnla.  Vertigo  Venetzii.  Succinea  oblonga. 

Vertigo  minutiBsinia.  Helix  lamellata  Acicula  fusca. 

Others,  which  occur  in  the  newer  tertiary  deposits,  have 
become  quite  extinct  in  England,  such  as  :— 


»  The  mean  temperature  of  the  winter  and  summer  months  averages  86*— 6T** ;  i^. 
Western  Europe  autumn  rains  prevail,  and  summer  rains  in  Eaateni  'E.mxo^  «s^^ 
Siberia. 

f  Ji  was  the  opinion  of  Professor  E,  Forbes  that  all  the  species  ol  VAic  "Poft\/-^'^«iexv^ 
Jaod  of  Nortbem  Europe  and  Afia  bad  oriffinated  beyond  the  boixnda  ol  \\v«\.  xe^wt. 


90 


MANUAL   OF  THE   MOLLTJSCA. 


Helix  fruticum,     living  in  France  and  Sweden. 

„    ruderata. Genuany. 

„    labyrinthica  (Eocene)  New  England. 

Palttdina  xnazginata  France. 

Oorbicula  consobrlaa I^gypt  aod  India. 

Unio  littoralis France  and  Spain. 

On  the  other  hand,  some  of  the  commonest  living  species 
have  not  been  found  fossil ;  e.g.  Helix  aaperea,  pomatiaf  and 
eantidna.  Several  genera  only  occur  fossil  in  the  older  ter- 
tiaries,  viz, : — 


Glondina. 

Cyclotufl. 

Nematura. 

Proserpina. 

Megalomastoma. 

Melania. 

Cylindrella. 

Craspedopoma. 

Melanopsis. 

The  following  estimates  have  been  made  of  the  nmnber 
of  air-breathing  molluscs  inhabiting  the  various  countries  of 
Europe : — 

France,     202  (176  land,  26  freah-water),  Moquin  Tandon. 


Dalmatia,  202  (197 

M        6 

»» 

),  Bellotti. 

Denmark,   95(72 

„     23 

» 

),  M'Srch, 

Norway,     62  (36 

„     16 

>• 

),  Martens  and  Friele, 

Finland,      41  (23 

„     26 

«* 

),  Nylander  and  Nordenskjold, 

Lapland,      16  (10 

»       6 

f* 

),  Wallenberg, 

This  table  seems  to  show  that  the  Pulmonifera  are  most 
numerous  in  the  warmest  parts  of  Europe,  and  that  their 
numbers  decline,  as  far  as  species  are  concerned,  as  we  ap- 
proach the  Polar  regions.  Thus,  in  the  Mediterranean  area 
there  are  800  species,  in  Germany  200,  in  Norway  50,  in  Lap- 
land 16.  Hitherto,  only  23  species  have  been  obtained  from 
European  countries  north  of  -the  Arctic  circle.  The  most 
northerly  species  are  Limncea  palustriSj  Fhysa  fontinaliSf  Physa 
liypnorum,  and  Succinea  putrid. 

Dr.  Middendorff  gives  the  following  list  of  Siberian  shells  in 
his  Sihirische  Reise  (Band  II.  th.  1.  Petersb.  1851) : — 


Helix  carthuaiana,  Irkutsk. 

Schrenkii,  M.  Tunguska,  58*. 
hispida,  Beresov.  Bemaul. 
ruderata,  Stanowoj  Mtn. 
pm-a,  „ 

snb-personata,  „ ;  Ochotsk. 
Pupa  muscorum,  Bemaul. 
Zua  lubrica,  „ 

Succinea  putris,         „ ;  Irkutsk. 
Limn«a  Gebleri,  M.  Bemaul. 

anricularia,  Nertschinsk. 
ovata,  BemauL 
XamtBobatica,  Mid. 
Per^gra,  Bemaul,  Beresov. 


»f 


Limnsa  stagnalis,  Bemaul,  Irkutsk. 
„       palustris,       „  „ 

„       truncatula,    „       Tomsk. 
„       leucostoma,  Irkutsk. 
Physa  hypnorum,  Bemaul ;  Taimyrlanue- 
Planorbis  comeus,  Bemaul;   Bereaov} 

Eliiigisensteppe,  Altai. 
Planorbis  complanatus,  Altai. 
„       albus,  Bemaul,  „ 
contortus,     „ 
vortex,  „ 

leucostoma,  „ 
nilidu&fltkjitdL. 
Bithynia  tentac\]l&t&,BQtna\^. 


»» 


»« 


«> 


»» 
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Bithynia  Kickadi,  fi.  Ami,  Altai. 
YalTSta  criatata,  yar.  Sibirica^  Bernaul, 
Beresov;  KamtBchatka. 
M       piscinalis,  B.  Ami. 
Unio  complaiuitiis  Kamtschatka. 
M    Dahuatcaa,  Slid.  Schilka. 
M    HoQgQliciui,  M.  Chu-bitza,  Dauzia. 
Anodon  herculeusy  M.  Scharanai. 


Anod(m  aaatlniu,  Tnogiiska. 

„      cellensia  var.  Beringiana,  Kamt- 
schatka. 
Cyclas  calyculata,  Bemanl,  B.  Lena,  B. 

Ami,  S.  KamtB. 
FiBidiom  fontisale,  Beresov. 

„       obliquuxD,  Beinaul,  Tomsk. 


2.  Lttsitaniak  Beoioit. 

The  countries  bordering  the  Mediterranean,  with  Switzerland, 
Austria,  and  Hungary,  the  Crimea  {Taurida),  and  Caucasus, 
form  a  great  province  (or  rather  cluster  of  provinces)  to  which 
Professor  E.  Porbes  applied  the  term  Lueitanian.  The  Canaries, 
Azores,  and  Madeira  are  outlying  fragments  of  the  same  region.  * 

In  Southern  Europe  about  600  land-snails  are  found,  of 
which  above  100  are  also  spread  over  the  Germanic  region  and 
Siberia ;  and  20  or  30  are  common  to  Northern  AMca.  Besides 
these  60  others  are  found  in  Algeria  and  Egypt,  100  in  Asia 
Minor  and  Syria,  and  135  in  the  Atlantic  Islands,  making  a 
total  of  nearly  900  species  of  Helicidcd,^ 

Of  the  12  species  of  Zoniies  (proper)  10  are  peculiar  to 
Xiusitania. 

The  species  of  BidimuSy  Achatina,  and  Pupa  are  small  and 
minute,  belonging  to  the  sub-genera  JBulimuluSy  Ciondla,  Zua, 
Azeca,  Vertigo^  &c. ;  4  (of  which  2  are  Algerian)  have  been 
referred  to  Glandtna, 

In  this  region  are  also  found  22  species  of  Cydostomidce  and 
44  Limacidoe: — 


Helix 892 

Bulimus 80 

Succinea 8 

Adiatina  26 

Tornatellina 3 

BaJea 4 

Pupa 120 

Clansiliat 247 


Vitrina 11 

Daudebaidia 3 

Helicolimax 3 

Limax   28 

Anon 7 

Phosphorax 1 

Testacella 2 

Pannacella  6 


Cryptella  1 

Cyclostoma  5 

Craspedopoma 3 

Pomatias 10 

Acicula 4 

Can^chium  3 


The  jfresh-water  are  shells  of  the  same  genera  as  in  the  Ger- 
manic province,  and  the  numbers  about  the  same ;  with  the  addi- 
tion of  several  species  of  Melaniay  Melanopsis,  LitlioglyphuSy  and 
Cyrevta,    Melanopsia  Jmccinoides  is  found  in  Spain,  Algeria,  anJ 

•  In  the  South  of  Europe  rain  seldom  falls  in  summer,  but  is  frequent  at  other 
Masons,  especially  in  winter.    The  mean  temperature  is  64^—72^. 

t  The  writer  is  greatly  indebted  to  W.  H.  Benson,  Esq.,  for  Iniormakloa.  t«8^ec^Vc^^ 
the  land-sdislto  of  the  Ltuitanian  province,  Africa,  and  the  remote  w\«xi<to. 
f  Msayot  these  cannot  be  considered  species,  in  the  sense  bete  \md«crto«A,\»fc<S£^'5 
as  raa^  orgeognpMcal  vanetieg. 
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Syi'ia,  having  become  extinct  in  the  intervening  countries.  Two 
species  of  Lithoglyphue  inhabit  the  Danube ;  Cyrena  {Corhicula) 
Panormitana  is  found  in  Sicily,  two  others  in  the  Euphrates, 
and  0,  consohrina  in  the  Alexandrian  Canal, 

The  Lusitanian  province  includes  numerous  minor  regions, 
the  islands  and  mountain  tracts  especially  being  centres  or  foci 
where  a  number  of  peculiar  species  are  associated  with  those 
living  around.  Thus,  of  species  not  as  yet  recorded  from  other 
localities,  Switzerland  has  28,  the  Austrian  Alps  46,  Carpa- 
thians 28,  iNorth  Italy  and  Dalmatia  100,  Eoumelia  20,  Gbeeee 
and  its  Archipelago  90,  Anatolia  50,  Caucasia  20,  Syria  30, 
Lower  Egjrpt  and  Algeria  60,  Spain  26,  and  Portugal  15 
HelicidcB  and  9  Idmacidce, 

Mediterranean  Islands, 

Corfu f  Cyprus,  Bhodes,  Syra,  Candia,  and  Crete,  have  each  a 
few  peculiar  land-snails,  amounting  to  40  species  altogether. 

Balearic  Isles, — ^Helix  Graellsiana,  hispanica  (var.  balerica), 
nyellii,  minoricensis;jand  Cyclostoma  ferrugineum,  common  to 
Spain  and  Algeria. 

Corsica.— Helix  Baspaili,  tristis,  Clausilia  4  sp. 

Sardinia, — Helix  Sardiensis,  meda,  tenui-costata.  Pupa  2, 
Clausilia  1. 

Malta  has  2  peculiar  species  of  Helix,  and  a  Clausilia  {scalaris). 

Sicily  has  40  peculiar  species  of  Helices  and  3  Limaces.  This 
island  is  connected  with  North  Africa  by  a  winding  shoal  with 
deep  water  on  each  side. 

Madeira  Group, 

These  ancient  volcanic  islands,  660  miles  south-west  of  Por- 
tugal, consist  of  Madeira,  with  Pora  and  three  other  islets  called 
Dezertas,  and  Porto  Santo,  26  miles  to  the  north-east,  with  the 
rocky  islets  Ferro,  Baxo,  and  Cima.*  The  land-snails  have 
been  described  by  the  Rev.  E.  T.  Lowe,t  and  form  the  sub- 
ject of  a  monograph  by  Dr.  Albers.J  The  investigations  of 
Mr.  Yemen  WoUaston  have  nearly  doubled  the  number  of 
known  species,  which  now  amount  to  134.     The  Vitrinoe  belong 

*  These  islands,  and  also  ths  Canaries  and  Azores,  contain  marine  fonnations 
(volcanic  grits  and  tufas)  with  Miocene  Tertiary  shells.  The  islet  of  Baxo  is  quarried 
for  lime. 

t  Bimitiee  et  novitiee  Faunae  et  Flora  Mxiders  et  Portus  Sancti  12mo.  Lond.,  1851* 
I>BBcrij)tive  list  of  all  the  species,  by  same  author,  Zool.  Proc.   for  1854,  pi  161.    The 
^/'atezaents  and  nnmbers  given  above  are  tak^n  from  this  last  monograph,  corrected  bj 
-«a  WoUaatoa, 

^  ^^^acographiaMaderenBia,  4to,  BerKn,  1864,  with  flguxwcA  ftU^hfttPfiwaft*. 
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to  the  aecHon  ffelico'lirruzxy  the  Oyclostomas  to  the  sub-gcii  js 
Craspedqpoma,  and  half  the  Pupas  to  Vertigo, 

Anon 1  Bulimus  2  Cionella   S  LimnBa 1 

Limax    4  Glandina 4  Pupa S3  Ancyliu I 

Teatacella 2  Azeca  — 3  Balea 1  Conovnlus 3 

Vitrina 3  Tornatellina 1  Clausilia 3  Pedipes  (afra.) ...  I 

Helix 76  Zna  2  Cyclostoma 2 

Of  the  92  found  in  Madeira  or  the  Dezertas,  YO  are  peculiar : 
54,  of  which  39  are  peculiar,  inhabit  Porto  Santo  and  its  islets  ; 
11  others,  of  which  4  are  widely  di&sed,  are  common  to  Madeira 
and  Porto  Santo.  One  species  is  peculiar  to  the  Dezerta  Grande ; 
1  8x>ecies  and  1  variety  to  the  southern  Dezerta  (Bugio) ;  1  to 
the  northern  (Cho);  1  variety  to  Ferro.  Seven  species  are 
common  to  the  Dezertas ;  1  to  the  great  and  northern  Dezertas ; 
5  to  Madeira  and  Dezerta  Grande;  and  3  to  Madeira,  Porto 
Santo,  and  the  Dezerta,s.  Of  those  species  which  inhabit  more 
than  one  island,  the  specimens  from  each  locality  are  recog- 
nisable as  distinct  races  or  geographichal  varieties.  Helix  suh- 
plicata  and  papilio  are  found  on  the  Ilheo  Baxo ;  H,  iurricula  on 
Cima.  Of  the  total  number  (134)  112  species  are  peculiar  to  the 
Madeira  group;  5  are  common  to  the  Canaries;  4  to  the  Azores, 
and  one  to  the  Guinea  coast ;  1 1  are  common  to  Southern  Europe, 
besides  2  L%mn€6ids  and  7  slugs,  which  may  have  been  recently 
introduced,  viz. : — 


Arion  empiricorum. 

Helix  cellaria. 

Zua  lubrica,  var. 

Limax  yariegatus. 

j,     crystallina. 

„   folliculus. 

M     antiqnomm. 

„     pisana. 

Bulimus  decollatus. 

„     agrestis. 

„     pulchella. 

„       ventroeus,  Fer. 

„     gagates. 

„     lenticnla. 

Balea  perversa  (p.  203). 

Teatacella  Maugei. 

(  „     lapicida,  fossil). 

Limneea  truncatula. 

„        haliotidea. 

Cionella  acicula. 

Ancylus  fluviatilis. 

Great  quantities  of  dead  shells  of  the  land-snails  are  found  in 
ancient  sand-dunes  near  Cani9al,  at  the  eastern  extremity  of 
Madeira,  and  in  Porto  Santo,  including  64  of  the  living  species 
and  13  which  have  not  been.found  alive.  As  the  fossil  examples 
of  several  species  are  larger  than  their  living  descendants,  it 
is  possible  that  some  of  those  reputed  to  be  extinct  have  only 
degenerated.  It  is  a  remarkable  fact  that  some  of  the  com- 
monest living  species  are  not  found  fossil,  whilst  others,  now 
extremely  scarce,  occur  abundantly  as  fossils.* 

•  HdixtwrOla,  W.andB.,  was  supposed  to  be  extinct,  but  in  ISWMi.ViroV^B&Vo^ 

detected  it  alive  in  two  almost  inaccessible  apota  on  the  north  coast  ol  ItaAe^sat'.  ^^  ^ 
ffo(  a  native  of  the  Canaries, 
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Extinct  Lcmd'SnaiU  of  Madeira, 

Helix  delphinnla,  Lowe.    M . 
„     arcinella,  Lowe.    F. 

coroDQlft,  Lowe.    S.  Deserta. 
vennetifonnis,  Lowe.    P. . 
Lowei,  Fer.  (porto-Banctana,  var.  ?).    P. 
flactuosa,  Lowe  (=  chiysomela,  Lowe).  P. 
„     psammophora,  Lowe  (phlebophora  var.  P).  P.. 
„     Bowdichiana,  Fer.  (punctulata,  major  ?),  M.  P. 
Glandina  cylichna,  Lowe.    P.  Santo. 
Cionella  eulixna,  Lowe.  P. 

Pupa  linearis,  Lowe.  M.  (=  minutissima,  HartmP). 
„    abbreviata,  Lowe.  M. 

The  problem  of  the  colonisation  of  these  islands  receives  ad- 
ditional light  irom  the  circumstances  noticed  at  other  oceanic 
islands,  especially  the  Canaries  and  St.  Helena.  There  is  eyi- 
dcnce  that  this  mountain  group  has  not  arisen  newly  from  the 
Eea,  and  great  probability  that  it  has  become  insulated  by 
the  subsidence  of  the  surrounding  land.*  The  character  and 
arrangement  of  its  fauna  is  probably  nearly  the  same  now  as 
when  it  formed  part  of  a  continent,  and  the  diminution  of  its 
land-shells  in  variety  and  size  may  be  the  result  of  a  modem 
change  of  physical  conditions  brought  about  by  human  agency, 
.  as  at  St.  Helena.  The  annual  fall  of  rain  is  now  29*82  inches, 
whereas  it  was  remarked  by  Oolumbus,  three  hundred  and  fifty 
years  ago,  **  that,  formerly,  the  quantity  of  rain  was  as  great  in 
Madeira,  the  Canaries,  and  the  Azores,  as  in  Jamaica^  but  since 
'  the  trees  which  shaded  the  ground  had  been  cut  down,  rain  Jiad 
become  much  vrwre  rare,^ 

The  Azores  are  a  group  of  9  volcanic  islands,  800  miles  west 
of  Lisbon,  the  loftiest  being  Pico,  7,613  feet. ,  The  number  of 
land-shells  have  been  recently  increased  to  68  by  Morelet  and 
others, — ^including  Limax  4,  Arion  3,  Teatacella  1,  Vitrina  7, 
Helix  30,  Bulimus  10,  Zua  1,  Pupa  8,  Balea  1,  Auricula  3.  Of 
these  28  are.  found  in  Europe,  7  in  Madeira,  4  in  the  Canary 
Islands,  and  the  remaining  29  are  peculiar. 

The  Canary  Islands  are  sixty  miles  west  of  Africa,  with  a 
temperature  of  60°— 66^  in  the  coolest  half  year,  and  78°— 87® 
in  the  hottest.  The  land-snails  are  about  80  in  number,  in- 
cluding Helix  60,  Nanina  1,  Vitrina  3,  Bulimus  16,  Achatina  3, 
Pupa  5,  Limax  1,  Phosphorax  1,  Testa^cella  2,  .Cryptella  1,  and 

*  See  the  observations  of  Mr.  James  Smith,  and  of  Sir  C.  Lyell  and  Mr.  Hartung 
COeoI.  Jour.  1864). 

t  Coem<M,  U.  660,  Bohn  ed.  It  seems  likely  that  Jamaica  itself  hes  since  nndeigone 
a  similar  change;  the  faU  of  rain  is  stated  to  be  4912,  ^\^l  Sxi  \hft  Ti<b\vgDto«ranTvtt 
'^^^  Jt  exceeds  JOG  inchea. 
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4  CyclcatomicUB.  Of  these,  $0  are  peculiar,  12  are  oommon  to 
Sonthem  Europe,  and  4  to  the  West  Indies  ?  1  to  Morocco,  1  to 
Algeria  (also  European),  and  1  to  Egypt.  The  fresh-water 
shells  are  Phyaa  2,  Ancylua  1. 

Hdix  ustvlata  and  McAndrei  are  peculiar  to  the  rocky  islets 
known  as  the  '*  Salvages,"  north  of  the  Canaries. 

The  absence  of  Western  AMcan  land-shells,  and  the  presence 
of  West  Tnfjian  species  may  be  explained  by  the  currents  which 
come  from  the  Antilles,  as  shown  on  the  map.*  Some  of  the 
European  species  may  haye  been  introduced  (e.^.,  ffelix  lactea, 
pisana,  ceUaria) ;  but  the  presence  of  20  Lusitanian  species,  in  a 
total  of  80,  is  too  remarkable  to  be  accidental. 

The  Cape  de  Verde  Islands,  although  much  farther  to  the  south, 
are  also  much  farther  from  the  continent,  being  320  miles  west 
of  Cape  de  Verde ;  the  mean  temperature  is  65® — 70**,  and  the 
vegetation,  as  Dr.  Christian  Smith  remarked,  is  more  like  that 
of  the  Mediterranean  coast  than  West  Africa.  Of  the  12  land- 
shells,  two  are  common  to  the  Canaries  and  Azores. 

LvMtanian  Species  of  Wide  Bistrihution, 

Helix  wnniiiidii,  Sicily— Palma. 

„     planata,  Morocca— Canaxifis. 

„     lenticula,  S.  Europe— Muddra— Canaries. 

„     rozeti,  Sicily,  Morea— Algeria — C.  de  Verde — Canaries 

„     la&iyiiaoBa,  Majorca— Algeria— Palrna. 

„     simolata,  Syria— Egypt— Lancerotte. 

„     Michaudi,  Bmnmit  of  Porix)  Santo — Teneriffe? 

„     cyclodon,  Azores — Canaries — CdeVerdes. 

„     advena,  (t=  ervbescens  Lowe),  Madeira — Azores— St.  Yinoent. 

„     pliearia  and  planorbella,  Canaries— Porto  Bico? 
Bulinuui  subdiaphaDoa,  Canaries— Azores — C.  de  Verdes. 
„     tweticatus  and  badiosns.  Canaries— St.  Thcnnas? 

Ascension. — ^This  barren  Tolcanic  island,  in  the  midst  of  the 
Atlantic  Ocean,  is  not  known  to  possess  any  terrestrial  Pulmonic 
fera  beside  a  slug,  the  Limax  Ascenaionis.  Mr.  Benson  thinks 
that  some  Helicidoe  might  possibly  be  found  on  the  Green 
Mountain,  2,840  feet  high,  where  the  garrison  have  their  gar- 
dons.  Mr.  Darwin  remarks  **we  may  feel  sure  that  at  some 
former  epoch,  the  climate  and  productions  of  Ascension  were 
very  different  from  what  they  now  are." 

'    8t  Helem  (No.  28  of  Map). 
The  island  of  St.  Helena  is  800  miles  S.E.  of  Ascension,  and 
1200  from  the  nearest  African  coast  of  Benguela.    It  is  entirely 

»  Long  before  the  diBcorezy  of  America  it  was  observed  that  \liB  ^MtetVj  V^^ 
washed  asbore  Btema  of  bamboos,  trunka  of  pfnes,  and  cvei)  living  men  in  co*©**'** 
ffumboldt,  n.  p.  462. 
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volcanic.  The  indigenous  plants  are  all  peculiar,  and  not  more 
related  to  those  of  Western  Africa  than  to  Brazil.*  The  land 
shells  are  also  peculiar ;  IS  species  have  been  described,  viz.  • — 
HeliXy  "  sp,  Bulimus  5,  AcTiatina  2,  Fupa  1,  Succinea  {HelUiga) 
2.  As  many  more  have  been  met  with  only  in  the  condition  of 
dead  shells,  rarely  retaining  their  colour,  and  translucency. 
They  are  found  beneath  the  surface-soil  in  the  sides  of  ravines 
worn  by  the  heavy  rains,  at  a  height  of  1,200  to  1,700  feet. 
"  Their  extinction  has  probably  been  caused  by  the  entire  de- 
struction of  the  woods,  and  the  consequent  loss  of  food  and 
shelter,  which  occurred  during  the  early  part  of  last  century." 
(Darwin's  Journal,  p.  488.)  A  living  BulimuSy  related  to  the 
extinct  J5.  Blofieldi,  is  found  feeding  on  the  cabbage-trees,  only 
on  the  highest  points  of  the  island. 

Extinct  Land'Shells  of  St.  Helena,  f 

Bulimus  auris  vulpinus.  Bulimus  relegatus. 

„  Darwini.  Helix  bilamellata. 

„  Blofieldi.  „      polyodon. 

„  Sealei.  „      spurca. 

„  subplicatus.  „      biplicata. 

„  terebellum.  „     Alexandri. 

„  fossilis.  Saccinea  Bensoni. 

The  large  Bulimus i  (fig.  123,  p.  291),  has  no  living  analogue  in 
Africa,  but  is  a  member  of  a  group  characteristic  of  tropical 
America  (to  which  the  names  PlecocJiilus,  Pachyotia  and  CapreUa 
have  been  given),  including  B,  signatus,  B.  hlaUatus,  B,  goni- 
ostomuSy  and  especially  B.  avlcatua  (Chilonopsis,  Fischer)  of  St. 
lago.J  The  four  next  species  belong  to  the  same  type,  but  are 
smaller  and  slenderer.  **  The  marine  mollusks  of  the  coast  of 
St.  Helena  would  lead  us  to  infer  the  very  ancient  isolation  of 
that  island,  whilst  at  the  same  time  a  pre-existing  closer 
geographical  relationship  between  the  African  and  the  American 

•  "It  might  perhaps  have  been  expected  that  the  examination  of  the  vicinity  of  tlie 
Congo  would  have  tlirown  some  Ught  on  the  origin,  if  I  may  so  express  myself,  of  the 
Flora  of  St.  Helena.  This,  however,  has  not  proved  to  be  the  case ;  for  neither  has  a 
tingle  indigenous  species,  nor  have  any  of  the  principal  genera  characterising  the 
regeta^n  of  tliat  island,  been  found  either  on  the  banks  of  the  Congo,  or  on  any  other 
part  of  tliis  coast  of  Africa."— K.  Brown,  Appendix  to  Captain  Tuckey's  Narrative  of 
the  Congo  Expedition  (p.  476).  1818.  • 

t  G.  Sowerby  in  Darwin's  "  Volcanic  Islands,''  p.  73.  Forbes,  Joum.  Geol.  Soc, 
1852,  p.  197.— Benson,  An.  Nat.  Hist.  1851,  vii.  263. 

X  As  Dr.  Ffeiffer  includes  this  (with  a  sign  of  doubt)  amongst  the  synonyms  of 
^,  auris-vulpiniu,  he  must  have  suspected  tliat  the  specimens  came  from  St  Helena 
Maef  not  from  St.  lago.    The  only  other  group  of  BnUmi  resembling  the  St.  Helena 
J^ellg  occurs  in  tha  PacWo  Islands '.—Bulimus  CoZedoiiunisat^w\«cwft\.,B,«UCTu 
«^.s«af  St  the  Solomons,  and  B,  s/umgi  in  New  Zealand. 
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continents  than  now  maintains  is  dimly  indicated.  The  infor- 
mation wo  havo  obtained  respecting  the  extinct  and  exititing 
terre£rfa:ial  mollus^n  would  seem  to  point  in  tlio  samo  direction, 
and  assuredly  to  indicate  a  closer  geographical  alliance  between 
6t.  Helena  and  the  east  coast  of  S.  America  than  now  holds." 
(Forbes.) 

Tristan  d'Acunha  (No.  29  of  Map). 

Two  peculiar  species  of  Bdlea  (Tristensis  and  yentrioosus)  are 
found  on  this  remote  and  lofty  island,  which  attains  an  eleya- 
tion  of  8,236  feet. 

3.  Afbioas  Beqion. 

Tropical  western  Africa,  with  its  hot  swampy  coasts  and  river 
yalleys  is  the  region  of  the  great  Achatince  and  Achatina-like 
Bulimiy  the  largest  of  all  liying  land-snails.  In  1863  the 
numbers  known  were — Vitrina  4  sp.,  Streptaxia  7,  Helix  30, 
Pupa^df  Bulimua  60,  Achatina  54,  Succinea  3,  and  Perideria  18. 
Streptaxis  Becluziana  inhabits  the  Quinea  Islands.  Helix  Folini^ 
Bulimus  numidicua  and  faatigiatua,  Pupa  cryatallum  and  aorghurriy 
Achatina  columnay  atriutella,  and  htopJiaga  are  found  on  Princes 
Island ;  Pupa  putilla  on  Qoree  Island ;  Bulimua  {PaeudacJiatina) 
Dovmeai,  Achatina  ioatoma  and  Glandina  cerea  at  Fernando  Po. 
The  reversed  river-snail  {Laniatea)  is  generally  diffused  in  the 
fresh  waters  of  Africa ;  several  species  of  Potamidea  and  Vihex 
are  found  in  the  6mbouchures  of  the  western  rivers  and  Pedipea 
on  the  sea-shore.  The  fresh-water  bivalves  of  Senegal  are 
similar  to  those  of  the  Nile : — 

Puidiom  parfudticum,  Egypt.  Iridina  exotica,     Senegal. 

Cyrenoides  Duponti,  Senegal.  „       rabens           „ 

Corbicula,  4  sp.          Egypt.  Pleiodon  oyatiu          „ 

Iridina  nilotica             „  iBtheria  semilnnata    „       Kile. 


n       aegyptiaca        „  Galatea  radiata 


a 


4.  Oapb  Eegion. 

Dr.  Krauss  describes  41  species  of  land-snail  from  South 
Africa,  and  Mr.  Benson  has  furnished  a  list  containing  22 
others ;  these  are  all  peculiar,  except  a  Succinea,  which  appears 
to  be  only  a  variety  of  the  European  8.  putria,  and  two  ^^o- 
pean  Helices  (H.  cellaria  and  jtmZcAcKa)  probably  imported  to  the 
environs  of  the  Cape.  In  1863  they  had  raised  fke  u"aTii^^^  V>^ 
about  90.  There  are  also  3  dugs,  9  freshwateT  P-oVmoTcA^^^^  * 
marine  PnlmonifeTa,  6  iSreshwater  bivalves,  and  5  -om"^^"^^^ 

F 


100  MANUAL   OP   THE   MOILITSCA, 

few  of  the  Indian  species  are  common  to  China  and  the  Asiatic 
Islands,  or  even  to  Ceylon.  The  shells  of  northern  India 
resemble  those  of  the  Lusitanian  region;  in  the  south  they 
approximate  more  to  the  large  and  vividly  coloured  species  of 
the  Asiatic  Islands.  In  the  Himalaya  land  shells  are  numerous, 
and  ascend  as  high  as  the  region  of  Junipers  and  Ehododen- 
drons,  4,000 — 10,000  feet  above  the  sea. 

Helix 83  Pupa ^ .i...  7       Cyclophorus 26 

Kanina 46  Clausilia  7       Leptopoma 1 

Ariophanta  8  Vitxina 9       Pterocyclus 10 

Streptajds 3  Suocinea  7       Cyclotus    3 

Bulimns 45  Parmacella  2       Megalomastoma 4 

Achatina  16  Cyclostoma 3       Diplommatina 3 

Parmacella  and  VaginuVas  are  found  in  India,  and  the  typical 
fresh-water  species  of  Oncidium,  Ordinary  forms  of  Limnoea 
and  Planorhis  are  abundant,  and  there  is  one  species  of  Avicylvs, 
Phyaa  occurs  only  in  a  fossil  state,  or  is  represented  by  the 
singular  Camptoceraa  of  Benson.'  Hypostoma  Boyaii,  AuHcvla 
JtidcBy  and  Polydonta  acarabosua  are  also  Indian  forms. 

The  gill-breathing  fresh-water  shells  of  India  are  very 
numerous,  especially  the  Melanias  and  Melanatrias,  and  species 
oiPirena,  Palvd(Mu8y  Hemimitra  (retusa),  Amjpullariay  Patudinaf 
Bithynia,  Nematura  (deltse),  Aasiminea  (fasciata),  Neritina  (par- 
ticularly crepidularia  and  Smithii)  and  Navicella  (tessellata). 

The  brackish-water  species  of  Cerithidium,  Terehralia,  and 
Pyrazus  are  mostly  common  to  India  and  North  Australia. 

The  fresh- water  bivalves  are  a  few  ordinary  forms  of  Unto, 
3  species  of  Cyrena,  a  Corhicula  (of  which  6  species  have  been 
made),  Cyclas  Indica,  Area  scaphula,  Qlaucomya  cerea,  and  Nova^ 
culina  gangetica, 

jC&ylon,  The  land-shells  of  Ceylon  have  been  investigated  by 
Mr.  Benson ;  they  mostresemble  those  of  the  Neilgherry  hills, 
but  are  nearly  all  specifically  distinct,  and  even  some  of  the 
genera  are  peculiar.  It  seems  entitled  to  rank  as  a  province. 
Hdix  Waltoni  and  Skinnert,  are  examples  of  the  most  charac- 
teristic form  of  Helices ;  the  Vitrini-form  type  {Nanina)  is  also 
common.  jET.  Tuemaatoma,  one  of  the  most  conspicuous  species, 
found  on  trees  at  P.  Galle,  is  common  to  the  Nicobar  Islands. 
The  Achatinas  belong  to  a  distinct  section  {L^tinaria,  Beck), 
also  represented  on  the  Continent.  Some  of  f^e  Bidimi  approach 
the  Philippine  forms. 

Helix 46       Succinea  1       Pterocycltis  6 

Nanina 9       Pnpa 3       Aulopoma 4 

v/ttizia  ... ,.. ,.,..    3       Achatina  8       Leptopoma  6 

streptaxis „..    2       Cyclopboma 12       CataiAua   \'!i 

^^^j'oiag.,,,,,, ^ 12 
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The  fresk- water  shells  belong  to  the  genera  Limneea,  Physa, 
2   species  (not. found  on  the  Continent);  Planorbis,  Melania, 
Tanalia  10  (peonliar),  Paludomus,  Bithynia,  AmpnllaTia,  Neri 
tina,  Navicella,  Unio,  and  Cyrena. 

At  the  Nicobaj  Islands  are  found — Cataulus  tortuosns,  Heli- 
cina  Nicobarica  and  Pupina  Nicobarica.  Helix  castanea  is  from 
Sumatra.     (Beck.) 

7.  China  and  Japan. 

The  few  land-snails  known  &om  China  are  of  Indian  and 
Lnsitanian  types ;  viz. — ^Helix  20,  Nanina  10,  Streptaxis  1, 
(Cochin-China),  Bulimus  5,  Achatina  2,  Pupa  1,  Clattsilia  11, 
Succinea  1,  Helicarion  6,  Cyclophorus  1,  Cyclotus  1,  Otopoma  1. 
In  the  Island  of  Chusan  Dr.  Cantor  ^coyered  the  genera 
Lampania  and  Incilaria,  The  most  characteristic  biyalyes  are 
Glaucomya  Sinerms,  and  Symphynota  plicata;  3  species  (or 
varieties)  of  Cyrena  and  9  Corbiculas  are  described  by  Deshayes, 
and  a  Planorhis  by  Dunker. 

In  the  Japanese  and  Loo-choo  Islands  only  9  species  of  Helix, 
2  of  Nanina,  2  of  Clausilia,  and  2  of  Helicarion  have  been 
hitherto  obtained. 

8.  Philippine  Islands. 

The  extraordinary  richness  of  these  islands  has  been  developed 
mainly  by  the  researches  of  Mr.  Cuming.  The  ffdicidce  (above 
300)  are  inferior  in  number  only  to  those  of  Lusitania  and  the 
Antilles,  and  vastly  superior  in  size  and  beauty  of  colouring. 
The  Cyclostomidce  {55)  are  not  much  fewer  than  in  India.  Neariy 
all  the  species  are  confined  to  particular  islands,  and  the  repeti- 
tion of  forms  makes  it  probable  that  many  of  them  are  geogra- 
phical varieties.  The  climate  is  equable,  with  a  temperature 
like  that  of  South  China  (66° — 84°),  woods  are  prevalent  and 
the  rains  heavy — all  circumstances  favourable  to  the  individual 
abundance  of  land-snails. 

Helix 160       Clansilia   I  Cyclotus    ••  6 

Kanina 40       Vitrina 18  Megalomaatoma 1 

Helicarion  ? 3       Cyclopiiorus 15  Pupina ® 

Bnliimis.. 105       Leptopoma 16  Helicina   ^ 

The  Helices  belong  in  great  part  to  the  sectioti  CalU<»GKliaa 
(Ag.)  and  Hdicostt/la  (mimbilia)  Fir.    Some  wifh  Bkarp'^l-'^^^^ 
whorls  have  been  called  Oeotrochi  (Iberus   oi   ASo^^^V      ^"^-^^^ 
Bulimi  are  cbie£y  of  the  section  OrtTioatylus  (BecV)>'^^'^^^  ^^ 
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higHy  colourod,  with  a  hydropkanous  epidermis,  tlie  bands  be- 
coming translucent  wben  wetted ;  others,  like  the  well-known 
JB,  perversiM,  represent  the  typical  Brazilian  forfas.  To  these 
islands  belong  most  of  the  helicina-shaped  CfycHophori  {Lepto- 
poma,) 

The  fresh- water  shells  are  numerous;  aboye  100  were  obtained 
by  Mr.  Cuming,  including  many  species  of  MeUmia  (54  ?),  Navi- 
cella  liTieata,  and  auhorhicularia,  5  species  of  Glaucomya,  TJnio 
verecundue,  a  Corbicula,  and  11  sp.  (?)  of  Cyrena, 

Celebes  and  Moluccas*  From  IJiese  islands  we  haye  on  record, 
at  present,  16  species  of  Helix,  Nanina  19,  Bulimus  3,  Yitrina 
2  (yiridis  and  flammulata,  Quoy),  Oyclophorus  1.  In  the 
fresh-water  ponds  and  riyulets  Mr.  A.  Adams  found  species  of 
Melania,  Assiminea,  Ampullaria,  and  Nayicella;  Auricula 
subulata  and  Gonoyulus  leucodon.  Keritina  sulcata  was  found, 
on  the  foliage  of  trees  seyeral  hundred  yards  from  the  water. 

9.  Java. 

The  Java  group,  including  Floris  and  Timor,  have  been  par- 
tially explored  from  the  head-quarters  of  the  Dutch  settlement 
at  Batayia.  The  land  and  fresh-water  shells  are  nearly  all 
peculiar,  a  few  only  being  common  to  the  Philippines  and  North 
Australia ;  they  haye  been  described  and  figured  by  M.  Albert 
Mousson  (8yo.  Zurich,  1849,  22  plates). 
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Helix 15  Flatycloster?  3       Kavicella  2 

Nanina  8  Meghimatium 2  — < 

Arioplianta   1  Unio  and  

Bulimus 10  Lininsea;. 1  Symphynota.... 

Clausilia   6  Auricula    2       Alasmodon 2 

Cyclophorus 4  Anodon 1 

Cyclotus    2  Helania , 5       Cyrena 7 

Leptopoma   1  Ampullaria 1       Co^Mcula » 4 

Pannacella   3  Neritina 2 

10.  BOIINEO. 

The  land  shells  of  this  great  island  are  almost  unknown,  and 
the  only  reason  for  mentioning  it  separately  is  the  doubt  whether 
it  should  be  considered  part  of  the  Javanese  Province,  or  asso- 
ciated with  the  Moluccas  and  Philippiaes. 

Helix 12       Faxillus *. 1       Leptopoma  8 

Kanina 8       Succinea  2       Cyclotus   1 

Bulimus 1       Cyclophonia 9       Pterocyclos  S 

^0  ^^ab'water  bivalves  are  Glaucomya  rostralis,  Oorbicula 
^^^au'da,  and  Cyrena  tnangularis.      Fholas  rivicola  ^^^a  S.o\mi\ 


AUSaALLAS  BEGIOK.  10$ 

burrowing  in  floating  logs  used  as  landing  places,  12  miles  from 
the  sea,  up  the  Pantai  river.  The  mangrove  swamps  abound 
witJi  Cerithidium,  Terebralia  Telescopium,  Fotamides  palustns, 
and  Quoyia ;  Auricula  Midae  and  Polydonta  scarabeeus  inhabit 
the  damp  woods. 

11.  Papua  autd  New  Ibelaitd. 

The  land  shells  of  New  Guinea  are  nearly  all  distinct  from 
those  of  the  Philippines  and  Moluccas,  and  include  some  related 
to  the  Polynesian  types.  The  Louisiade  Islands  to  the  south- 
east and  New  Ireland  on  the  north  of  New  Guinea  are  included 
with  it. 

Helix so       Partula 3       Leptopoou   1 

Nanina 7       Pupina 3       Cyclotos    , 1 

Bulimns 2       Otopoma  1       Helicina   2. 

Cyrence  are  numerous  in  this  region.  Cydostoma  auatrale  is 
common  to  the  Australian  Islands  and  New  Ireland ;  0,  Maaaence 
to  Australia  and  New  Guinea,  and  C,  Vitreum  to  New  Ireland, 
New  Guinea,  the  Philippiues,  and  India. 

12.  AuSTRATiTAK  EeGION. 

Both  fauna  and  flora  of  Tropical  Australia  are  distinct  from 
those  of  New  South  Wales  and  Tasmania,  the  principal  barrier 
being  the  desert  character  ef  the  interior ;  but  the  localities  of 
the  land  shells  have  not  been  defined  with  sufficient  accuracy  to 
show  whether  they  are  equally  distinct.    The  most  complete  list 
is  given  by  Prof.  E.  Forbes,  in  the  Appendix  to  McGillivray's 
Narrative  of  the  Voyage  of  H.M.S.  Eattlesnake  (1846-50) ;  it 
specifies  48  Helices  (of  which  H,  pomum  is  the  most  conspicuous), 
10  Bulimi,  an  Achatina,  6  Vitrinas  (Heliearion)  belonging  to  the 
mainland,  and  one  from  the  Lizard  Islands,  and  a  dextral  Bcdea 
(australis).     Pupa  and  Helicina  {Oouldiana)  are  only  found  on 
the  islets  off  the  north-east  coast,  and  Pupina  {bilinguia)  at  Cape 
Tork  and  the  adjacent  islets ;  a  portion  of  the  province  which  is 
densely  wooded,  and  lies  within  the  rain  region  of  the  Asiatic 
Islands.   .  Cycloatoma  hilahre  of  Menke's  Catalogue  is  probably 
West  Indian.    The  fresh-water  shells  of  Australia  are  PlanorUa 
OUberth  Iridinaef  (Victoria  R.),  Unio  auratua,  cucumoidea,  auper- 
hus  {Hyridella),  auatralia,  Corbicula  4  species,  Cyrena  3,  Cyclaa 
egregia  (Hunter  E.),  FiHdiura  semen  and  avstrale,  the  last  common 
to  Timor. 
More  recently  Oox  boB  described  178  Bpeoi©B,'bAoTX©sv^'^'"^'' 


104  MANUAL   OP  THE  MOLLXJSCA." 

oipally  to  East  Australia.  He  notices,  Helix  133,  Yitrina  17, 
Succinea,  12,  Bnlimus  17,  Pupa  6,  Balea  1,  and  others  belonging 
to  genera  Triboniophorus,  Limax,  and  Planorbis. 

13.  South  Australia  aitd  Tasmania. 

From  extra-tropical  Australia  we  baye  the  following  : — 
Helix  9,  Helicarion  2,  Bnlimus  2,  Succinea  1  (common  to  Swan 
Eiverand  Tasmania),  Limax  olivaceus,  and  one  Ancylus.  Two 
of  the  largest  land  snails.  Helix  Oimningkami  and  Falconeriy  are 
found  in  New  South  Wales.  The  coasts  of  this  region  are 
thinly  wooded,  but  much  of  it  "is  rendered  desert  by  want  of 
rain ;  in  New  South  Wales  droughts  recur  at  intervals  of  twelve 
years,  and  sometimes  last  three  years,  during  which  time  scarcely 
any  rain  falls. 

14.  New  Zealand. 

The  moist  and  equable  climate  of  these  islands  (which  have  a 
mean 'temperature  of  61° — 63®)  is  favourable  to  the  existence  of 
numerous  land-snails.  Nearly  100  species  of  land  and  fresh- 
water shells  are  already  determined,  and  are  all  peculiar ;  the 
genus  Helix  musters  60  species,  some  of  which,  including  the 
great  H  Bitahyi,  resemble  in  shape  the  European  Helicellae ; 
Bnlimus  3,  Balea  (peregrina),  Vitrina  2  of  peculiar  form,  Tor- 
natellina  1,  Cyclophorus  cytora,  and  Omphalotropis  egea. 
There  are  two  slugs,  Limax  antipodarum  and  Janella  bitenta- 
culata ;  two  fresh- water  pulmoni/eraf  Physa  variabilis  and  Latia 
neritoides ;  several  marine  air-breathers, — Oncidium  {Peronia)  2. 
Siphonaria  3,  Amphibola  1  {avellana).  The  other  fresh- water 
shells  are  Melanopsis  trifasciatus  (a  Lusitanian  type),  Assiminea 
antipodarum  and  Zelandise^  Amnicola  P  corolla,  Cyclas  Zelandiae. 
and  Unio  Menziesii  and  Aucklandicus. 

Vitrina  zebra  is  found  at  the  Auckland  Islands. 

15.  Polynesian  Eegion. 

The  Pacific  Islands  are  partly  the  volcanic  summits  of  sub- 
merged mountain  ranges,  usuaUy  fringed  or  surrounded  with 
coral  reefs ;  and  partly  atolh  or  lagoon  islands,  scarcely  rising 
above  the  sea,  and  presenting  no  vestige  of  the  rock  on  which 
they  are  based.  The  low  coral  islands  form  a  long  stream  of 
arciupelagros^  commencing  in  the  west  with  the  Pelews,  Oaro- 
Iui0s^  Badack,  Gilbert,  and  EUice  groups,  then  scattered  over  a 
ff^ifer  space,  and  ending  eastwards  in  the  Low  AiclM.^^a^o  •, 
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they  are  cldefly,  perhaps  entirely,  colonised  by  drift  fi-om  the 
other  islands. 

The  yolcanic  groups  are  the  Ladrones,  Sandwich  Islands,  and 
Marquesas,  to  the  north  of  the  low  coral  zone ;  and  to  the  south 
of  it,  the  Salomons,  New  Hebrides,  New  Caledonia,  andFeejees 
— the  Friendly  Islands,  Navigator's  and  Cook's  Islands — Society 
and  Austral  Islands,  ending  with  Pitcaim's  and  Elizabeth 
Island.  Many  of  these  are  very  lofty.  Their  molluscan  fauna 
is  entirely  peculiar,  but  it  has  most  afBnity  with  those  of  New 
Zealand  and  the  Asiatic  Islands,  and  great  analogy  with  those 
of  St.  Helena,  Brazil,  and  the  West  Indies. 

Salomons — New  Hehridea — New  Caledonia — Feej'ees. 

The  most  remarkable  land-sheUs  of  these  islands  are  the  great 
auriculoid,  Bulimi  (e.g.  B,  auria-hovinte  and  B,  miltochliuB  of 
the  Salomons).  Acicuila  striata  ^^.-nA.  2  sp.  of  Cyrena  are  found 
at  Yanicoro ;  and  Phyaa  sinttatay  Peronia  acinosa  and  corpulenta, 
and  several  Neritinas  and  coronated  Melanias,  have  been  ob- 
tained at  the  Feejees.* 

Helix 18       Bulimns ., 10       Oyclophoros 2 

Kanina 2       Partula 6       Omphalotropis 1 

Vitrina  6       Acicula 1       Helictna. 6 

Friendly  Islands — Navigaior's — Society  Islands, 

The  principal  lofty  and  rocky  islands  of  the  southern  Pacific, 
at  which  land  shells  have  been  obtained,  are  Tonga,  Samoa, 
TJpl)lu,  and  Manua ;  Tahiti,  Oheteroa,  and  Opara ;  Pitcaim's 
Island  and  Elizabeth  Island.  Each  appears  to  have  some  pecu- 
liar species  and  some  common  to  other  islands ;  the  little  raised 
coral  islet  Aurora  {Metia),  north-east  of  Tahiti,  260  feet  in  ele- 
vation, has  four  land-snails  which  have  been  found  nowhere 
else — Helix  pertenuiSt  dcedalea,  Fartula  ptisUla,  Helidna  trochlea, 
''Samoa  and  the  Friendly  Islands  must  have  intimate  geo- 
logical relations ;  the  same  forms,  and  many  of  the  same  species 
of  land  shells,  occur  on  both  groups ;  not  a  single  Feejeean 
species  was  collected  on  either."     (Gould.) 

Helix 13  Tomatellina 6  Cyclophonis 5 

Nanina 18  Pupa  8  OmphalotaopiB » 

BBlimus 1  Snccinea   12  HeUcina   ^^ 

PartQla 16  Electrina 1 

The  fluviatile  shells  are  species  of  Fhysa,  Mela/nia,  Assiminea 

•  "OiBTeejeea  (Fiti)  are  more  nearly  amed  to  the^veBtwatd  ialanAft^  ''^OtvX^ift 
KewHebridea,  than  the  Friendly  lalands.     Succvnea  and  PartuXat  W  ^\CB»»ai  w. 
UUter,  are  not  found  at  the  Feejeea,     {QoxMl,  U.S.  Exploring  TSicpe^^^^o^^ . 


106  MANUAL   OP  THE  M0LLT7SCA. 

{Taheitana)  Neritina,  arA  Navicdla ;  the  two  last  being  often 
littoral,  or  eyen  marine,  in  their  habit. 

Low  Coral  Islands, 

The  Atolls,  or  lagoon-islands,  are  less  prolific :  2  HeUces  and 
2  PariuUB  are  found  at  Oualan,  in  the  Caroline  Archipelago ; 
and  from  Chain  Island  {Annaa),  the  centre  of  commerce  in  the 
eastern  Archipelago,  have  been  obtained — Hdix  2  sp.,  Nanina  1, 
ParttUa  1,  TomateUina  1,  Cydophorus  1,  and  MdampuB  mucro- 
natus. 

Sandwich  Islands, 

The  land  shells  of  these  islands  exceed  200,  and  are  all,  or 
nearly  all,  peculiar :  there  is  one  Limax  ;  and  in  the  fresh  waters 
are  found  Limnoea  voluiatrix,  Physa  reticulata  (Q-ould),  Neritopsis  f 
Neritina  Nuttalli  and  undatay  and  Unio  contradens  (Lea). 

In  the  I.  Kaui,  two  species  of  Achatina  have  been  found : 
the  Achatinellae  are  elongated  {Leptachatina,  G.)  and  the  Helices 
planorboid  and  multispiral.  In  Molokai  the  Achatinellae  are 
large  and  coloured.  In  Maui  and  Oahu  the  Helices  are  small 
and  glabrous,  or  hispid,  ribbed,  and  toothed.  In  Hawaii,  Sue- 
cineas  prevail,  and  Achatinellae  are  rare.  (Q-ould.)  The  large 
number  of  Achatinellae  is  partly  due  to  this  group  having  been 
specially  studied  by  Judge  Cooper  of  America. 

Helix 20  Achatina  6       Pupa 2 

Kanina 6  Achatinella 204       Yitrina ^  2 

Bulimus 5  Tornatellina 3       Succinea  V 

Partula 4  Balea 1       Helicina    6 

The  Island  of  Guam,  Ladrones,  has  3  sp.  of  Partula,  2  of 
Achatindla,  and  1  Omphalotropis,  At  the  Marquesas  have  been 
found  3  sp.  of  Nanina,  1  Partula,  and  1  Helicina, 

NEW  WORLD. 
16.  Canadian  Region. 

The  country  drained  by  the  Great  Lakes  and  the  river  St. 
Lawrence  possesses  very  few  peculiar  shells,  and  these  mostly 
of  fresh- water  genera.  It  is  chiefly  remarkable  for  the  presence 
of  a  few  European  species,  which  strengthen  the  evidence  before 
alluded  to  (p.  60)  of  a  land- way  across  the  north  Atlantic 
having  remained  till  after  the  epoch  of  the  existing  animals  and 
j?Jai2is.  * 

sksi^S^  ^^*°'P^^'  ^^  coannon  Seaiher{CaUuna  vulgaris)^  one  ol  tiie  m<»l  tioxmAmikX. 
ivaafy  of  Europe,  characteziatic  of  the  moorland  zone,.and  «e>\dom  mVoR  «tow* 
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Helix  hortensis  (imported),  coast  of  New  EnglBiid  and  btnks  of  St.  lAwrence. 

„     pnlchella  (smooth  var.  only),  Boston,  Ohio,  HiBsoori. 
Helicella  cellaria  (glaphyra,  SayP),  BT.  E.  and  middle  States. 

„      pura,  nilida,  and  folvaP 
Zna  labrica,  North  West  Territory. 
Saccinea  amphibia  (=  campestris.  Say?). 
Limax  agrestis  (=  tunicatus,  G.),  Mass. 

„      flavus,  Kew  York,  intix)duced, 
Yitrina  pellucida  ( =  Americana  P)       Limnisa  palostris  ( =  elodes,  Say  P). 
Aiiim  hortensis,  New  York  (Dekay.)  „       tnmcatida  (=  desidiosa  P). 

Apleza  bypnonun  (=  elong^ta,  SayP). 
Auricula  deticulato,  Mont.,  New  York  Harbonr. 
Alasmodon  margaritifems  (=  arcuatus,  Barnes). 
Anodon  cygneus  (=  fluviatilis,  LeaP). 

The  sliells  proper  to  Canada,  or  derived  from  the  adjoining 
States,  are  only  6  sp.  of  Helix,  2  Succineas,  and  1  Pupa ;  8  sp. 
of  Cyclas  have  been  obtained  from  the  region  of  Lake  Superior. 

The  following  species  occur  in  New  England : — 

Helix 13  Physa 3  Unio  6 

Saccinea  2  Planorbis  11  Alasmodon  2 

Pupa 7  Paludina 1  Anodon 2 

Limnaea 7  Valvata 2  Cyclas    6 

Ancylns 2  Auricula   1  Pisidium  1 

Carychium  exiguunhy  Say,  is  found  in  Vermont,  and  Limncea 
(Acella)  gracilis  in  Lake  Champlain;  Valvata  tricarinata  and 
JPdltidina  decisa  are  characteristic  forms. 

The  genera  Clausilia  and  Cyclostoma  are  entirely  wanting  in 
Canada  and  the  Northern  States.  The  Limacidce  are  represented 
by  PhilomycuSf  of  which  there  are  9  reputed  species,  ranging 
from  Massachusetts  to  Kentucky  and  South  Carolina. 


17.  Atlantic  States. 

The  parallel  of  36®  N.  lat.  forms  the  boundary-line  of  two 
botanical  regions  in  the  United  States ;  but  the  evidence  of  the 
fresh- water  shells,  in  which  they  are  particularly  rich,  seems 
to  favour  a  division  into  two  hydrographical  provincos---the 
region  of  the  Atlantic  streams  and  the  basin  of  the  Mississippi. 
About  50  fresh- water  Pulmoni/era,  150  pectinihranchiata,  and 
250  bivalves,  are  reputed  to  be  found  in  the  States,  and  it  is 
supposed  that  only  a  few  species  are  common  to  both  sides  of 
the  Alleghanies.     Cyclas  mirahilis,  Pisidium  Virginicum,  Cyrena 


8,000  feet  oit  tiie  moantaiiui  of  Scotland.    (Watson.)     According  to  PaUaa  it  *^^^ 
on  the  western  flanks  of  the  Ural  Mounttdna,  but  disappears  on  ttieir  ^^^^^''^r*' ^^ 
ift  not  foaad  in  Siberia,    In  the  Pltoane  period  it  appears  to  bave  Bififce*^  V\ae»S.  ^^ 
waxd  mtd  weetward  to  Iceland,  Greealaad,  and  Kewf  oimdland,  N«VieiEd  V\.  i^^  t?^^^ 
tAeon/yAeatAw$dt^emntstotAeNiBW  World,    CHmnboldt.) 
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zroUnensiSy  and  Unto  complanatus  and  radiatiMf  are  character- 
bic  of  the  eastern  rivers;  Melania  depygia  is  said  to  be  the 
ily  member  of  that  large  genus  found  eastward  of  the  Hudson 
[yer.  Of  the  American  land- snails,  29  sp.  of  Helix,  6  Sue- 
aeas,  and  13  Pupas  are  enumerated  from  the  Atlantic  States. 
L  Florida  the  propinquity  of  the  West  Indian  fauna  is  strongly 
dicated  by  the  occurrence  of  the  great  Gla/ndina  truncata,  by 
»ecies  of  Cylindrellay  and  a  Helicina»  A  Cuban  species  of 
hondropoma  (0.  dentatum)  is  also  said  to  occur  in  Florida,  and 
mpullaria  d&preaaa  in  Florida  and  Georgia. 
The  Pulvrumifera  of  North  America  have  been  carefully  exa- 
ined  by  Messrs.  Binney,*  Bland, f  and  others.  The  following 
immary  of  North  American  PuLmonifera  is  given  by  Mr.  Binney, 
le  area  is  nearly  co-extensive  with  our  regions,  Nos.  16 
id  17. 

irion 2       Balimus 21       Melampus 11 

Limax   » 3       Achatina  5       Carychimn  1 

Phaomycus 2       Papa 12       Iiimntea 34 

ntrina  2       Vertigo A.       Fhysa. 19 

Succinea  18       Oylindrella 4       Flanorlns  21 

>landina  6       Veronicella 1       Ancylns 10 

flelix 131 

There  are  also  found  in  the  fresh  waters  of  this  district  Mela- 
adoe  380,  Paliidimdoe  68,  Cycladidce  44,   Unionidoe  662. 

18.  Amebioas  Eeqion. 

The  mass  of  American  land  and  fresh- water  shells  are  found 
the  central  and  southern  States,  the  country  drained  by  the 
Lssissippi  and  its  tributaries.  The  Helicidce  are  not  more  re- 
a.rkable  for  size  and  colour  than  those  of  northern  Europe ; 
e  most  characteristic  forms  belong  to  the  sub-genus  Polygyra 
p  TridopsiSj  Baf.),  such  as  Helix  tridentata,  alholahris,  hirsuta, 
d  aeptemvolvis.    The  truly  North  American  forms  all  belong 

three  genera,  viz. — ^Helix  '43,  Succinea  8,  Pupa  3  species. 

the  Southern  States  are  also  found  6  species  of  Bulimus, 
Cylindrellas,  2  Q-landinas,  and  6  Helicinae,  genex'a  whose 
jtropolis  is  in  the  Antilles  or  in  tropical  America. 
The  fresh- water  univalves  include  above  100  species  of  Melor- 
K^ce  belonging  to  the  genera  Ceriphasia,  Melafuatia,  Ancuhttis, 
ilatomaj  and  Amnicola,  16  Paludinas,  some  keeled,  and  ono 

a  eeveznl papers  in  Proc.  Acad.  Nat  Sci,  Pliil.  1857,  and  Bubaeqnent  years. 
fJBorJrs  on  the  OaeaiAMtion  of  N.  Am.  HeUcea.  Annala  of  Lyceusa  ol  1i«)ul5MlUs 
rJclSBA 
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muricated  (P.  magnifica) ;  and  species  of  Valvata,  Limticea,  Physa 
(15),  FUmorUs,  and  Ancyhia  (6). 

The  firesh-water  bivalves  are  also  extremely  nmnerons :  the 
tfnionidoR  are  unequalled  for  their  ponderous  solidity,  the  rich 
tinting  of  their  interiors,  and  the  variety  of  their  external  forms.  * 
Onatliodon  cuneattLs,  Cyrena  floridana,  16  species  of  Cyclas,  and 
Pistdium  (Utile,  belong  to  this  region. 

19.  Oeegon  and  Oaltfornia. 

The  Fauna  of  the  region  beyond  the  Eoclty  Mountains  is 
believed  to  be  abnost  entirely  distinct  from  that  of  the  United 
States.  Avion  (foliolatus)  and  Limax  (Columbianus),  genera  not 
indigenous  to  eastern  America,  were  found  near  Paget  Sound. 
(Gould).  We  have  no  information  respecting  the  land  and 
fresh-water  shells  of  Bussian  America,  but  from  analogy  we 
may  expect  to  find  a  few  there  identical  with  those  afready 
mentioned  as  occurring  in  Siberia,  t 

The  shells  of  Oregon  and  California  are  principally  known  by 
the  researches  of  Nuttall,  Couthouy,  and  Binney. 

Helix 3-4  Fhysa 9  Cyrena 2 

Balimiu 10  Ancylus 4  Cyclas   1 

Adiatina  1  Flanorbis  12  Unio  1 

Socdnea  4  If^ania 2  Alasmodon  1 

Limnsea 12  Fotamides 2  Anodon 3 

LimncBafragilis,  a  Canadian  species,  is  said  to  range  westward 
to  the  Pacific ;  and  X.  jugularis  to  be  common  to  Michigan,  the 
North-west  territory,  and  Oregon.  (De  Kay.)  Limruea  tmibrosa, 
Say  ?  and  Planorhia  corpul&rdus,  Say,  are  found  in  the  Columbia 
Biver. 

20.  Mexican  Eegion^ 

The  lowlands  of  the  northern  half  of  Tropical  America  con- 
stitute only  one  botanical  region,  extending  from  the  Bio  Grande 
del  Norte  to  the  Amazon ;  but  on  zoological  grounds  it  may  be 
divided  into  two  smaller  areas.  The  Mexican  province,  including 
Central  America,  itself  comprises  three  physical  regions :  the 
comparatively  rainless  and  treeless  districts  of  the  west ;  tJie 
mountains  or  high  table-lands  with  their  peculiar  flora ;  ana 

•  The  private  cabinet  of  Mr.  Jay  contains  above  200  species  of  "^ot^  Ajnencan 
UnUmid^,  and  very  many  varieties.  «fe«Xce\.  Vx^ 

t  The  sJBnitr  between  the  Mammalia  oi  the  Old  and  Ke^Woiwft  ^  \6«^«*        ^^ 
eastern  Asia  and  north-west  America,  and  diminishes  ^ib.   disUIvt^   vtQ™- 
Tsgioas.    (  WaterAouse,  in  JobnsUm^a  JPhysical  Atlas,  No.  28."^ 
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the  rainy  wooded  region  that  borders  the  Caribbean  Sea.  The 
land  snails  of  Central  America  resemble  those  of  the  Antilles 
in  the  preyalenoe  of  some  characteristic  genera-^  G^Zanc^ina, 
Gylindrella  and  Hel%cina,'—oi  which  very  few  species  are  found 
on  the  northern  Coast  of  the  Gulf  of  Mexico.  The  Bulimi  are 
numerous,  but  chiefly  thin,  translucent  species. 

Helix S3  aiandinft  '.25  Cistnla    7 

Proserpina    1  Tomatellina 1  Cyclophorus 3 

Bulimus 50  Papa 1  Chondropoma  3 

Succinea 6  Cylindrella  20  Megaloma 2 

Achatina(SpiraxiB)..  35  Cyclotus    1  Helicina   22 

Amongst  the  fresh-water  shells  are  Neritina  pida^  Cyclas 
maculafay  Corhicula  convexa,  and  .7  species  of  Cyrena.  From 
Mazatlan,  Mr.  Carpenter  describes  Cyrena  olivacea  and  Mexicanay 
Qnaihodon  trigonusy  Anodon  ciconia  (allied  to  the  Brazilian 
A,  anserina),  Physa  aurantiaBnA  elata,  Planorhis  sp.  Mdampus 
olivacem.  Two  brackish-water  species,  Cerithidium  vancosum 
and  Montagnei,  are  common  to  South  America. 

21.  Antilles. 

The  West  Indian  Islands  have  supplied  nearly  600  species  of 
HelicidcB,  a  larger  number  than  any  province  except  the  Lusi- 
tanian ;  and  above  260  Cycloatomidce,  or  nearly  three  times  as 
many  as  India.  They  are  also  richest  in  generic?  forms,  and 
the  climate  is  highly  favourable  to  the  multiplication  of  indi- 
viduals. The  mean  temperature  of  the  Antilles  is  69*^ — 78^, 
and  the  annual  fall  of  rain  exceeds  100  inches  in  most  of  the 
islands. 

Helix 200  Pupa 26       Cyclophorns 1 

Stenopus  2  Cylindrella   73       Cyclotus    : 14 

Sagda 20  Clausilia   1       Megaloma 8 

Proserpina..... 6  Balea 1       Helicina   43 

Bnlimns 53  Buccinea  16       Alcadia 17 

Achatina 27  Chondropoma  ...J 15       Trochatella  16 

aiandina  46  Choanopoma 53       Lucidella  6 

Spiiaxia 9  Adamsiella  10       Stoastoma 20 

Tomatellina 1  Cistnla  86       Geomelania 21 

Probably  every  island  has  some  peculiar  species,  and  those 
of  the  great  islands  like  Cuba  and  Jamaica  are  nearly  all  dis- 
tinct.   To  Jamaica  belong  the  species  of  StodstoTna^  Sagda^  and 
<9ie€?me^ma,  the  small  sub-genus  Lucidella^  the  Alcadias  and  the 
-^^«y  of  beautiful  Gycloatoms^  with  a  decoWsAfe^  s^\r^  and 
^^^ged  lip  (OAoancpama,   Adamsiella^  Jcwrvaica,  Chondropowwi^ 
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part,  and  Cistula,  part.)*  The  solitary  Olau&ilia  is  found  in  Porto 
Bioo,  the  Boika  in  Haiti,  and  the  TomaUiUina  in  Cuba ;  Stenopus 
is  peculiar  to  St.  Vincent's.  Bermuda  has  4  Helices,  of  which  one 
is  common  to  Texas  and  one  to  Cuba.  The  Ghondropomas  are 
found  in  Cuba  and  Haiti. 

The  West  Indian  Achatinx  belong  to  the  sub-genera  Glandina, 
Liguua  and  Sptraacts  ;  the  Btdimi  are  shaip-lipped  and  mostly 
small  and  slender  {Suhtdinai  Ort?ialicus)»  Helix  (Sagda)  epU- 
iyliumy  H,  Carocolla,  and  Buccinea  (Amphibulima)  pattda  ai*e 
characteristic  formfu 

Although  connected  with  Florida  by  the  chain  of  the  Bahamas, 
and  with  Trinidad  by  the  lesser  Antilles,  very  few  species  are 
common  .to  the  mainland  of  either  North  or  South  Ammca ; 
the  relation  is  generic  chiefly. 

The  Linmcidcd  are  represented  by  VaginvluB  (Sloanei) ;  and  in 
the  fresh  waters  there  are  species  of  Phyaa  (3),  Planorbie  (8), 
AncyltLS,  and  the  peculiar  Oundlachia,  Valvata  pygtMsa,  Am- 
ptUlaria  (fasciata),  Faltideetrina  (minute  species),  HemtHntUf  and 
2  species  of  Fisidium, 

In  the  brackish  waters  are  Cerithidium,  Neritina  {e.g,  melea- 
gris,  pupa,  yirginea,  yiridis),  Mdampus  (coniformis),  and  Fedipea 
quadrideM, 


22.   OOLXTHBIAK  BEQION.t 

The  tract  shaded  in  the  map  comprehends  several  minor 
regions;  1,  the  rainy  and  wooded  states  of  New  Granada  and 
Ecuador ;  2,  the  elevated  and  nearly  rainless  province  of  Vene- 
zuela, with  a  flora  like  that  of  the  higher  regions  of  the  Andes ; 
3,  the  Guianas,  including  the  Valley  of  the  Amazon,  where  the 
forests  are  most  luxuriant,  and  rain  falls  almost  daily  (amount- 
ing to  100  or  even  200  inches  in  the  year).  Most  of  the  low 
lands,  like  those  of  the  Mexican  Province,  belong  to  the  *  *  Cactus 
Begion  "  of  botanists,  and  have  a  mean  temperature  of  68® — 84®. 
Land  shells  are  abundant  in  the  forests  and  underwood  of  the 
lower  zone  of  the  mountains,  where  the  temperature  is  10® 
less  and  the  rains  more  copious.  BuUmi  are  the  predominant 
forms,  especially  the  succinea-shaped  species,  (e.g.  B.  succinoidea). 

•  A  magniflcent  collection  of  Jamaica  land  ahells  has  been  presented  to  toe  ^nt^^ 
SCnseom  by  tha  Boo,  B,  Cbittty,  whose  researches  were  cot^^LUCte^  "mm  \»a  »■ 
jnvfemMT  C.  B.  Adaau.  . 

/  js»  1821  the  Btatm  of  New  arana6%  Venezaela,  and  EcTiaAot  Timl*^  V>  iotmM^ 
"Colawbian  BepubUc,*'  but  duBolred  again  in  1831. 
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Helix 49  Pupa 7  Cistula 1 

StreptaxiB 3  Clausilia    A  Bouiciera ••  1 

Bulimus    200  Cylindrella  1  Cyclotiu    8 

Succinea  9  Vitrina  1  AdomBiella  1 

Tornatellina 1  Limax  1  Helicina    6 

Achatina  10  Choanopoma 2  Trochatella  1 

Glandina  5  Cyclophorus 2 

The  presence  of  several  species  of  the  old-world  genera 
Clausilia  and  Str^iaxia — ^botli  wanting  in  North  America — ^be- 
comes a  significant  fact  when  taken  in  connection  with  the 
affinities  of  the  higher  animals  of  South  America  and  AMca. 
These  imply  a  land- way  across  the  Atlantic  (at  some  very  remote 
period),  more  direct  than  would  be  afforded  by  the  continent 
which  is  believed  to  have  united  the  boreal  regions  at  the  close 
of  the  Miocene  age.* 

Gorhicula  cuneata  and  3  species  oi  Cyrena  are  found  in  the 
Orinoco  and  smaller  rivers ;  and  the  remarkable  genus  MUlleriay 
representing  the  African  JEtheriay  inhabits  the  Bio  Magdalena. 
A  species  of  Ancylus  is  recorded  from  Venezuela. 

Galapagos  Islands    (No.  36). 

The  fauna  and  flora  of  these  islands  are  peculiar,  but  related  to 
tropical  South  America.  The  only  known  land-shells  are  17 
small  and  obscure  species  of  Bulimus,  of  which  the  most  remark- 
able is  JB,  achatindlinus.  Some  of  them  are  peculiar  to  par- 
ticular islands,  like  the  birds  and  reptiles,  viz. : — Chatham 
Island  2,  Charles  Island  3,  Jacob  Island  2,  James  Island  1. 
"  The  Archipelago  is  a  little  world  within  itself,  or  rather  a 
satellite  attached  to  America,  whence  it  has  derived  a  few  stray 
colonists,  and  has  received  the  general  character  of  its  indigenous 
productions."     (Parwin's  Journal,  p.  377.) 

23.  Brazilian  Eegion. 

The  **  region  of  Palms  and  Melastomas,"  extending  from  the 
Amazon  to  the  southern  tropic,  is  one  of  the  richest  zoological 
provinces.  It  includes  Bolivia,  and  the  largest  portion  of  Peru, 
all  that  lies  to  the  east  of  the  Andes.  The  greater  part  of  the 
region  is  mountainous  and  rainy  and  densely  wooded,  but  inter-  . 
sected  by  extensive  plains  {Llanos),  some  grassy  and  fertile, 

*  In  Lieut.  Maury's  physical  map  of  the  Atlantic,  the  contour  of  tliis  former  land  la 

partly  shown  by  the  2,000  fathom  line,  extending  beyond  the  Canaries  and  Madeira, 

and  sending  out  a  pTomcfnoXory  to  the  Azores.    Clattsilia  are  found  in  Eocene  strata; 

P^rltaps  even  in  the  coal  measures  (p.  295).    Principal  DawBOTV  haa  i^cenW^  ^^wsnhwd. 

/oa'^  ^^^  ^^  c?aa//D«flffnrfls  of  Nora  Scotia,  which  may  be  the  aame  a\ie\L  «A»&»\ 
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others  dry,  rocky  and  rainlessi  especially  in  the  south ;  it  is 
watered  by  numerous  streams — the  affluents  of  the  Amazon  and 
Plata.  The  hydrographical  areas  of  these  two  great  rivers  have 
been  represented  on  the  map,  but  the  southern  boundary  of  tho 
Brazilian  Province  extends  beyond  the  line  of  watershed  to 
the  tropic,  including  the  head-waters  of  the  Plata,  in  which  the 
same  remarkable  fresh-water  bivalves  are  found  as  in  the 
Bolivian  sl^eams.  (D'Orbigny).  The  mountains  around  the 
Lake  Titicaca  are  the  highest  in  the  New  World,  and  there 
M.  D'Orbigny  found  several  species  of  Helix  up  to  the  elevation 
of  14,000  feet;  Bvlimus  Tupaici  ranges  to  9,000  feet.  The  large 
and  typical  species  of  Bulimua  belong  to  this  province ;  B,  ovatua 
and  ohlongua  are  found  near  the  coast  (p.  291),  and  B,  maximua 
farther  inland.  The  auriculoid  Bulimi  {Otoatomiu,  and  Fachy- 
otts,  Beck),  those  with  an  angular  mouth  {Oonioatomus,  Beck), 
and  the  pupiform  species,  with  a  toothed  aperture,  (^Odonto- 
8tomtut)f  are  characteristic  of  this  region,  and  also  some  of  the 
most  elongated  forms  {Oheliscua),  The  lamp  snails  {Anastoma) 
and  Megaapira,  genera  inhabiting  France  during  tlie  Eocene 
period,  are  now  peculiar  to  Brazil ;  Simjpulopaia  is  also  peculiar, 
and  Streptaada  attains  its  maximum  there.  The  Cydoatomidce  are 
few,  and  the  other  West  Indian  forms  have  almost  disappeared. 

Helix 47  Glandina  1       CyclophoruB 2 

Streptaxifl 11  Tomatellina 1       Cyclotos    1 

Anastoma 7  Vitrina 5       Oistala 1 

BolimuB 250  Omalonyx 1       Helicina   12 

Megaspiia 2  Simpulopsis 5 

The  land  slugs  are  Peliella  palUolum,  Vaginulua  aolea,  and 
Limax  andicolua.  The  fresh- waters  of  the  interior  are  rich  in 
bivalves  of  peculiar  genera  :* — 

Fhyea. 1       Ampullaria  2       Unio  4 

Ancyltifl 1       Corbicula 2       Iridina  1 

Flanoibis 4       Kaidimn  1       Hyria 1 

PaludeBtrina 2       Anodon 1       Caatalia 2 

Marisa  1       Monocondylsea. 1       Mycetopua   8 

Snccinea  27 

24.  Perxjyian  Bjegion. 

The  long  and  narrow  tract  between  the  Andes  and  Pacific, 
extending  from  tl^  equator  to  25®  S.  lat.  forms  a  distinct, 
though  comparatively  unproductive  province,  including  the  coast 
of  Ecuador,  Peru,  and  Bolivia.    It  is  warm  and  aAmoa\.  ia\xa^«»N 

*  snie  American  Expedition  explored  forty  Brazilian  Btreama,  anCL  ioxai^  ^s^'l  ^ 
jimpuaana,  one  A/eUzniOj  and  one  Hanofbis,     (Gould.) 
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the  clouds  discharge  themselves  on  the  east  side  of  the  Andes, 
and  rain  is  so  rare  on  the  west  coast  that  in  some  parts  it  only 
falls  two  or  three  times  in  a  century.  In  Peru,  during  great 
part  of  the  year,  a  vapour  rises  in  the  morning,  called  the 
**garua;  "  it  disappears  soon  after  midday,  and  is  followed  by 
heavy  dews  at  night. 

Mr.  Cuming  collected  46  species  of  land  snails  in  Peru ;  and 
Dr.  Pfeiffer  enumerates  100,  but  perhaps  half  the  latter  were 
from  the  eastern  side  of  the  Andes,  belonging  to  tlA  Brazilian 
Province.  They  are  mostly  Bulimia  and  are  smaller  and  less 
richly  coloured  than  those  of  Bolivia  and  Brazil ;  B,  Benickei, 
8olutu8,  and  turrittLS  are  peculiar  forms.  Ciatula  Bdatreana  is 
the  only  operculated  land  snail,  and  Vaginulv^  limayamie  the 
only  slug. 

Helix 12  Papa 1  Ancylus 1 

Bulimus 79  Balea 1  Ampullaria  1 

Succinea  5  Cistula  1  Paludestrina 2 

Glandina  1  Physa 1  Cyrena  S 

Toraatellina 1  Planorbis    S  Anodon 1 

25.  Argentine  Eegion. 

The  **  region  of  arborescent  Compositse'*  has  aflGorded  scarcely 
any  land  snails ;  only  7  species  of  Butiraus^  and  3  Helices  are 
recorded,  but  some  others  may  have  been  included  with  those 
of  Brazil  and  GhiH.  From  BoHvia  this  province  is  separated 
by  the  wide  plains  of  the  Great  Desert,  or  northern  prolonga- 
tion of  the  Pampas ;  and  all  the  eastern  part  has  been  submerged 
at  a  recent  (geological)  period;  so  that  the  only  promising 
districts  are  Paraguay  and  the  eastern  declivities  of  the  Chilian 
Andes.  The  fresh-water  shells  of  the  La  Plata  and  its  tribu- 
taries are  more  remarkable. 

Chillnia 7  Cyclas   1       Byssoanodon   1 

Planorbis  11  Pisidium   .....*. 1       Monocondylaea 6 

Ancylos 4  Corbicula 9       Mycetopus    .' 1 

Ampullaria   7  XJnio  7       Castalia 1 

ABolene I  Anodon 10       Iridina  1 

Paludestrina 7 

Ampullaria  (Marisa)  comu-ariefia  is  a  characteristic  shell; 
Paludestrina  lapidum  has  a  claw-like  (non-spiral)  operculum, 
and  appears  to  belong  to  the  MelaniadcB, 

26.  Chilian  Eegion. 

21/^0  northern  part  of  Chili  belongs  to  the  same  physical  region 
wi'th^Pej^^  co225X9^^of  dry  and  rainless  plains.    "Hjet^Xk^Aa.^^ 


PATAeONIAir  ItEGIOV.  115 

snails  are  few  and  smaU,  and  only  seen  after  the  dews.  At 
Valparaiso  rain  is  abundant  during  Uie  three  winter  months, 
and  the  southern  coasts  are  luxuriantly  wooded,  and  extremely 
wet.  The  characteristic  pulmonifera  are  ^e  fresh-water 
Ohilinias,  The  genus  Buchanania  is  doubtful.  There  are 
SI  species  of  Bulimus  (including  B,  Chilensis,  Plectostylus)  and 
22  of  Helix;  Succtnea  Chiloensis,  AncyluB  Gayanua  (Valparaiso), 
Planorhis  fuscua,  Paludestrvm  sp.  Unio  ChUerms,  PxMium 
Chilense  (Valdiyia).  ffdix  Binneyana  is  found  on  the^  island  of 
Chilog. 

The  Island  of  Mian  Fernandez  (36)  has  at  least  20  species  of 
land  shells,  all  peculiar  to  it : — 


Helix  qaadrata.                     Omalanyx  Gayaoa. 

T<niiatellina  minata. 

„     arctiBpira.                   Achatina  diaphaaa. 

„         tiochifonnif, 

„     pusio.                                „       splendida. 

SBcdnea  Comingi. 

„     teasellata.                          „       biilirnoides. 

„      mamillata. 

„     ceroides.                            „       conifera. 

„      fragilifl. 

„     marmoreUa.                      „       acuninata? 

Parmacella  Cumingi. 

„     helicopliaatoides.         Spirazis  conaimilia. 

In  the  adjoining  island,  Masafueia, 

• 

are  found — 

Tomatellina  Beclozii. 

Saccinea  semiglobosa. 

Succinea  rubicunda. 

„       pingnip. 

27.  Patagoniak  Eegion. 

The  Pampas,  or  great  plains  of  Patagonia,  are  dry  and  rain- 
less nearly  all  the  year;  the  vegetation  which  springs  up 
during  the  light  summer  rains  becomes  converted  into  natural 
hay  for  the  support  of  the  wild  animals.  In  Fuegia  the  mean 
temperature  is  33® — 50**,  and  there  is  rain  and  snow  through- 
out the  year ;  yet  the  bases  of  the  mountains  are  clothed  with 
forests  of  evergreen  beech.*  BtHimus  eporadicue  is  found  on  the 
banks  of  the  River  Negro,  and  B.  lutescens  at  the  Straits  of 
Magellan ;  Helix  lyrata  (costellata,  D'Orbigny  ?)  and  H,  saxa- 
tilia  inhabit  Fuegia.  Succinea  magellanica  is  also  found  at  the 
Straits,  and  Chtlinia  fluminea^  Limnc&a  matrix,  a  PaJudestrinay 
Anodon  jpuelchanuSy  and  Unto  Patagonicua  in  the  Biyer  Negro. 
Peronia  marginata  and  Potamides  coelatue  were  discovered  m 
Fuegia  by  Mr.  Couthouy. 

The  Falkland  Islands  are  300  miles  east  of  Patagonia,  and  the 
only  recorded  shells  are  two  species  of  Paludcatriua,     Tlast^  ^s» 

*  HwmniDg'birdB  are  Been  fluttering  about  delicate  flowew^  bsvAl  ^gwctoNa  \fi«i^"^* 
omldBttbe  ercr-green  woodB,    (Darwin,  p.  261.) 
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zoological  evidence  lliat  these  islands  were  united  to  ilie  main- 
land of  South  America  at  no  yery  distant  geological  period. 
The  flora  consists  of  characteristic  plants  of  Euegia^and  Pata- 
gonia, mingled,  and  overspreading  the  whole  surface;  few 
species  are  peculiari     (J.D.Hooker.)* 


*  Dr.  Hooker  has  suggested  that  not  only  the  Falkland  Islands,  bnt  the  for  distant 
Tristan  d'Acunha  (p.  97)  and  Kerguelen's-land  (p.  99),  may  be  mountain-tops  of  a 
continent  wl^ch  has  been  submerged  since  the  epoch  of  their  existing  flora.  "  There 
ai-e  five  detached  groups  of  islands  between  Fuegia  and  Kerffuelen's-land  (a  region 
extending  5,000  miles),  all  partaking  of  the  botanical  peci^uritie»  of  the  southern 
extremity  of  the  S.  American  continent.  Some  of  these  ^tached  spots  are  much 
eloser  to  the  African  and  Australian  continents,  -whose  vegetation  they  do  not  assume, 
than  to  the  American ;  and  they  are  situated  in  latitudes  and  under  circumstances 
eminently  unfavourable  to  the  migration  of  species." 

**  The  botany  of  Tristan  d'Acunha  (which  is  only  1,000  miles  distant  from  the  Cape  of 
Good  Hope,  but  SjOOO  from  the  Straits  of  Magellan)  is  far  more  intimately  allied  to  that 
of  Fuegia  than  Africa.  Of  twenty-eight  flowering  plants,  seven  are  natives  of  Fuegia, 
or  typical  of  S.  American  botany. 

"The  flora  of  Kerguelen's-land  is  similar  to,  and  many  of  the  species  identical  with, 
those  of  the  American  continent.  (Its  geological  structure)  would  bespeak  an  antiquity 
for  the  flora  of  this  isolated  speck  on  the  surface  of  our  globe  far  beyond  our  power  <^ 
calculation.  We  may  regard  it  as  the  remains  of  some  far  more  extended  body  of 
land.*'    (Botany  of  Antarctic  Voyage,  i.  pt  2, 1847). 
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ON  THE  DISTEIBTJTION  OF  THE  MOLLTJSOA  IN  TIME. 

The  histonan  of  modem  geology,  Sir  Charles  Lyell,  has  taught 
lis  to  regard  the  stratified  rocks  as  so  many  monuments,  record- 
ing the  physical  condition  and  living  inhabitants  of  the  earth  in 
past  ages. 

"Eajoh/orrrudion  consists  of  a  similar  and  more  or  less  complete 
series  of  limestones,  sandstones,  clay,  coal,  and  other  strata, 
representing  the  deep  and  shallow  seas,  the  firesh- waters,  and 
the  terrestrial  portions  of  the  surface  of  the  globe,  at  one  par- 
ticular period  of  time.* 

The  organic  remains  found  in  the  strata  exhibit  no  such 
repetitions,  but  are  changed  gradually  and  regularly,  from  the 
earliest  to  the  latest  formations ;  so  that  the  mass  of  species  in 
each  period  must  haye  been  peculiar  and  distinctive. 

The  important  theory,  that  strata  may  be  identified  by  fossils, 
was  taught  by  William  Smith,  early  in  the  present  centu^,  and  is 
thus  expressed  in  his  Stratigraphtcal  System : — *  *  Organised  fossils 
are  to  the  naturalist  as  coins  to  the  antiquary ;  they  are  the 
antiquities  of  the  earth ;  and  very  distinctly  show  its  gradual, 
regular  formation,  with  the  various  changes  of  inhabitants  in 
the  watery  element." — "  They  are  chiefly  submarine,  and  as 
they  vary  generally  from  the  present  inhabitants  of  the  sea,  so  at 
separate  periods  of  the  earth's  formation  they  vary  as  much 
from  each  other;  insomuch  that  each  layer  of  these  fossil 
organised  bodies  must  be  considered  as  a  separate  creation; 
or  how  could  the  earth  be  formed,  stratum  super  stratum,  and 
each  abundantly  stored  with  a  different  race  of  animals  and 

plant8."t 

The  **  Prodrome"  of  M.  D'Orbigny  is  a  catalogue  of  the  shells 
(and  radiate  animals)  of  each  formation,  from  which  it  appears 
that  the  mass  of  the  living  population  of  the  globe  has  been 
changed  twenty  times  since  the  close  of  the  First  or  Palaeozoic 
Age ;  and  although  the  fossils  of  the  older  rooks  tave  not  been 
genmdly  classified  with  the  same  minuteness,  yet  enough  is 

•  The  coal-measnrefl  and  chalk  of  England  cannot  indeed  be  caJleA  similar, \i>v\.  ^iJftft 
CretaceooB  fonaations  at  the  whole  ivorld  afford  mineral  types,  carte6pon.^Jxv^\.o,^^ 
2u^,  erery  rarietyoi  Carboniferota  rock. 
f  Stntignpbicai  System  of  OrgtmiBCd  Possila,  4to.,  I.ond.  1811. 
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known  to  show  tliat  at  least  ten  great  changes  had  taken  place 
before  the  Secondary  epoch. 

In  the  following  Table,  the  first  column  gives  the  names  of 
the  Formations  or  Periods ;  the  second  contains  those  by  which 
the  principal  strata  are  known. 

I.  GEOLOaiOAL  TABLE. 


i 

o 


I 


\  ' 


fobhatioks  ob 
Pebiods. 


.  ^  6. 
I  7. 


Tremadocian 

Snowdonian... 

Wen]ock  ...... 

Ludlow 


Hercynian 

Eifelian 

Clymenian 
y-rr    f  8.  Bemiciaii.. 
^    •  I  9.  Demetian., 
V.      10.  Ponnion    .. 


VI.  ill- 

)l2. 


Concliylian  ... 

Saliferous 

flZ.  Liassic 

14  .Toarcian  

Vn.  -{  15.  Bajocian  

16.  Bathonian    ... 

17.  Oxfordi^n 

Vin.  -!  18.  CoraUian 

19.  Kimmeridgian 

20.  Portlandian... 

21.  Wealden 


j21. 
^-  J22. 


X. 


Neocomian   . 

/'23.  Albian  . ..?.... 

24.  Cenomanian 

25.  Hippuritic    .. 

26.  Senonian 


(27,  Ik 
^-  128.  N 


27.  Londinian 

ummulitic... 


Kambi  ot  Stbata. 


i 


Longmynd  elate.    (Bangor,  Wicklow.) 
Lingula  flags  ==  PrimordM  group.  (Barrande.) 

( Tremadoc  slata.    Potsdam  sandstone. 

(  Llandeilo  flags        \  Bala  or  Coniston 

\  Caradoc  son&tone  j     group. 

r  May-hill  sandstone  =3  Clintcm  group. 

\  Woolhope  and  Dudley  limestones. 
L.  Ludlow,  Aymestry  lime.,  17.  Ludlow. 
Spirif er  sandstone ;  Bhine. )  Devonian  and 
Plymouth  limestone.  >     Old  Bed 

Petherwin  limestone.         )     Sandstone. 
Carboniferous  limestone  (shale  and  coal.) 
Coal-measures.    (Millstone-grit,  cool,  &c.) 
Magnesian  lime  ^Zechstein.  (Perm.) 


f  New  Bed  sandstone  =  Bunter. 

I  (Muschel-kalk  =  Ceratite  limestone). 
Red  marls  =r  Keuper.    Lias  bone-hed. 
L.  Lias  =  Sinemurien  and  lAasien, 
Marlstone,  Alum-shale.  (Thouars.) 
Inf.  Oolite,  Fuller's-earth.    (Bayeux.) 

'  Grreat  Oolite.    (Stonesfield  slate ;  Ot.  Ool. 
Bradford  cl.    Forest  m.  Gombrash.) 

*  Kclloway  rock  =  CaUovietit  D'Orb. 
Oxford  clay.    (White  Jura.) 
Coral-raff  and  Calcareous  grit 
Kinmiendge  clay.    (Dorsetshire.) 
Portland  stone  and  Purbeck  beds. 
Hastings  sand  and  Weald  clay. 

f  Speeton  clay?    (Neuchatel). 

\  Lower  Oreen-sand,  and  Aptien^  D'Orb. 
Grault.    (District  of  the  Aube,  or  Albe,) 
Upper  Green-sand.    (Mans,  Oenomanum.) 
Chalk-marl  and  L.  Chalk  =  2\ironien. 

<  Chalk  with  flints  c=  Baculite  limestone. 

( Maestricht  ohaUc  =  Danien,  D'Orb. 


xn. 
xni. 


29.  FaJunian 
SO.  Icenian.. 


Thanet  sands.  Plastic  clay,  London  clay. 
j  Bracklesham  ;  Barton ;  l.  Wight ;  =  Parisien. 
(Hempstead;  Fontainblean ;  =  Tongrien, 

Faluns  of  Touraine ;  Bordeaux,  Vienna. 

Orag  of  E.  Co.  =  Svl^apennin,  D*Orb. 


It  must  be  observed  that  the  number  and  magnitude  of  the 
**  Formations  "  was  determined  by  accident  in  the  first  instance, 
and  afterwards  modified  to  suit  the  requirements  of  theory,  and 
io  makn  them  more  nearly  equal  in  value.* 

*  Tbe  names  of  farmationB  are  in  great  measure  provialonBl,  andL  QPi^iilo  cxUin^Bm., 
Si?j220  Of  tbem  were  given  by  Brongniart  and  0.  D'Halloy ;  oUien  Yw»ft  \»wa  xwa^ 
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According  to  MM.  Agassiz  and  D'Orbigny,  all,  or  nearly  all 
the  fossLlfl  of  each,  formation  are  peculiar;  very  few  species 
being  supposed  to  hare  surviyed  from  one  period  to  another. 
Sudden  and  gntire  changes  of  this  .kind  only  take  place  when 
the  nature  of  the  deposit  is  completely  altered — as  when  sands 
or  clays  rest  upon  chalk — and  in  these  instances  there  is  usually 
evidence  (in  the  form  of  beds  of  shingle,  or  a  change  of  dip)  that 
an  interval  must  have  elapsed  between  the  completion  of  the 
lowrar  stratum  and  the  commencement  of  the  upper. 

Professor  Eamsay*  has  discussed  this  subject  at  considerable 
length.  He  endeavours  to  prove  that  where  we  have  a  com- 
plete succession  of  rocks  the  species  die  out  and  appear 
gradually  and  almost  imperceptiby ;  that  where  there  is  any 
sudden  change  in  the  fauna,  it  is  always  accompanied  by  an 
unconfoi^ty  in  the  rocks — ^that  is,  the  rocks  do  not  lie  evenly 
on  one  another,  but  the  lower  one  shows  an  eroded  surface,  or 
its  stratifications  are  not  parallel  with  those  of  the  upper  rock. 
A  break  in  the  current  of  animal  life  is  believed  to  be  always 
accompanied  by  a  break  in  the  succession  of  rocks.  Each  break 
marks  a  lapse  of  time  during  which  no  deposition  of  mud,  &c., 
took  place  on  the  area  marked  by  the  break.  As  it  is  assumed 
that  the  change  of  specific  forms  has  proceeded  at  a  uniform 
rate  throughout  geological  time,  it  is  argued  that  the  greater  the 
difi^rence  in  the  fauna,  the  longer  was  the  time  indicated  by  the 
break.  '"  I  cannot  resist  the  general  inference  that  in  cases  of 
superposition,  in  proportion  as  the  species  are  more  or  less  con- 
tinuous— ^that  is  to  say,  as  the  break  of  life  is  partial  or  complete, 
first  in  the  species,  but  more  importantly  in  the  loss  of  old  and 
the  appearance  of  new  allied  or  unallied  genera — so  was  the 
interval  of  time  shorter  or  longer  that  elapsed  between  the  close 
of  &e  lower  and  the  commencement  of  the  upper  formation ; 
and  so  it  often  happens  that  strata  a  few  yards  in  thickness,  or, 

• 

tecenHj  applied  by  D'Orbigny,  Sedgwick,  Murchison,  and  Barrande ;  and  some  are 
adopted  from  popular  usage.  Geographical  names,  and  those  derived  from  charac- 
terifltic  fossils  have  been  found  the  best,  but  no  complete  scheme  of  xoohgical  nomen- 
datuie  has  been  framed. 

The  epithet  "Turonien"  (25)  is  rejected,  because  it  conveys  the  same  meaning 
with  "Falunian"  (29),  or  Middle  Tertiary,  the  type  of  which  was  taken  from 
Touraine. 

The  term  Icenian  is  proposed  for  the  Pliocene  strata  because  their  order  of  succes- 
sion was  first  determined  by  Mr.  Charlesworth,  in  the  eastern  counties  ot  England,  the 
country  of  the  Iceki.    We  have  left  the  table  as  it  stood  in  the  first  ediUow  ot  tl^va 
work;  but  we  should  mention  here  that  one  formation  should  bep\acfeQLttX.V\vft\vftw., 
viz.,  the  "Lanrentian,  and  the  beds  deposited  during  and  since  the  g\afi\«\  e^<'^^  ^-^  ^^"^ 
foot. 
'  Anniveaary Addresses,  Q.  J,  QeoL  Soc,,  vols.  xix.  and  xx.    166a  wq.0l\6^^« 
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more  notably  still,  the  absence  of  these  strata,  may  serve  to 
indicate  a  period  of  time  as  great  as  the  vast  accumulations  of  the 
whole  Silurian  series.'*  The  lapse  of  time  is  in  most  cases  farther 
marked  by  extensive  denudations  of  strata.  During  the  Palaeo- 
zoic age  ten  physical  breaks  are  known,  six  of  which  occur 
before  we  reach  the  Devonian  formation.  In  every  case  but 
one  (and  in  that  the  rocks  are  almost  entirely  devoid  of  animal 
remains),  there  is  an  entire  change  in  the  species  and  a  consider- 
able change  in  the  genera.  The  breaks  in  the  Secondary  period 
are  less  marked  and  less  numerous,  amounting  to  about  four ; 
and  they  are  still  less  marked  in  the  Tertiary  period. 

We  have  seen  that  distinct  faunas  may  be  separated  by  narrow 
barriers  in  existing  seas ;  and  differences  almost  as  great  may 
occur  on  the  same  coast-line  without  the  interposition  of  any 
barrier,  merely  in  passing  from  a  sea-bed  of  rock  and  weed  to 
one  of  sand  or  mud,  or  to  a  zone  of  different  depth.  It  would 
be  unreasonable  to  expect  the  same  fossils  in  a  limestone  as  in  a 
sandstone ;  and  even  in  comparing  similar  strata  we  must  con- 
sider the  probability  of  their  having  been  formed  at  different 
depths,  or  in  distinct  zoological  provinces. 

The  most  careful  observations  hitherto  made,  under  the  most 
favourable  circumstances,  tend  to  show  that  all  sudden  altera- 
tions have  been  local,  and  that  the  law  of  changeover  the  whole 
globe  and  through  all  time  has  been  gradual  and  uniform. 
The  hypothesis  of  Sir  C.  Lyell,  that  species  have  been  created, 
and  have  died  out,  one  hy  one,  agrees  far  better  with  facts,  than 
the  doctrine  of  periodic  and  general  extinctions  and  creations. 

As  regards  the  zoological  value  of  the  "  formations,"  we  shall 
be  within  the  truth  if  we  assume  that  those  already  established 
correspond  in  importance  with  geographical  provinces ;  for  at 
least  half  the  species  are  peculiar,  the  remainder  being  common 
to  the  previous  or  succeeding  strata.  This  will  give  to  each 
Geological  period  a  length  equal  to  three  times  the  average 
duration  of  the  species  of  marine  shells.* 

The  Distribution  of  tTie  Species  in  the  Strata  (or  in  Time)  is  like 
their  distribution  in  spa^ce.  Each  is  most  abundant  in  one 
horizon,  and  becomes  gradually  less  frequent  in  the  beds  above 


*  The  exact  vaJne  of  these  periods  cannot  be  ascertained,  bat  some  notion  of  their 
length  may  be  obtained  by  considering  that  the  deposits  in  the  valley  of  the  Mississippi 
(•5t 'mated  to  represent  100,000  yean,  have  been  accumulated  since  the  era  of  many 
exnting  shells.  The  same  may  be  said  of  the  elevation  of  Mont  Blanc,  the  formation 
of  A» Mediterranean  Sea,  and  other  grand  physical  events.  The  great  cities  of  anti- 
ffaitjr—lg(mte,  C<aintb,  and  Egyptian  Thebes— Btand  nponmsed  fte&\>e^,ox  «S\\m%L 
^cpoBJts,  containing  recent  Bhella, 
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ai.d  below;  tlie  locality  of  the  newest  rock  in  which  it  occura 
being  often  far  removed  jfrom  that  of  the  oldest.* 

That  species  should  be  created  at  a  single  spot,  and  gradually 
multiply  and  diffuse  themselves,  is  sufficiently  intelligible.  That, 
after  attaining  a  certain  climax  of  development,  they  should 
decline  and  disappear,  is  a  fact  involved  in  mystery.  But  even 
if  it  depends  on  physical  causes,  and  is  not  a  law  of  all  Being,  its 
operation  is  equally  certain,  and  does  not  appear  to  vary  beyond 
moderate  limits. 

The  deep-sea  shells  (such  as  Bhynchonella,  TerehrattUa,  and 
Yoldia)  enjoy  a  longer  range  in  time,  as  well  as  in  space,  than 
the  littoral  species ;  whilst  the  land  and  fresh-water  shells  are 
most  remarkable  for  specific  longevity,  t 

In  each  stratum  there  are  some  fossils  which  characterise 
small  subdivisions  of  rock,  just  as  there  are  living  species  of 
very  limited  range. 

When  species  once  die  out  they  never  reappear ;  one  evidence 
of  their  having  become  extinct  consisting  in  their  replacement 
by  other  species,  which  fulfilled  their  functions,  and  are  found 
in  deposits  formed  under  similar  conditions.     (Forbes.) 

The  total  number  of  species  is  greater  in  the  newest  forma- 
tions than  in  those  of  older  date ;  but  the  ratio  of  increase  has 
not  been  ascertained.^ 

Distribution  of  Genera  in  Time. — ^The  doctrine  of  the  Identi- 
fication of  strata  by  fossils  derives  its  chief  value  from  the  fact 
that  the  development  and  distribution  of  genera  is  as  much  sub- 
ject to  law  as  the  distribution  of  species;  and,  so  far  as  we  know, 
follows  a  similar  law. 

Groups  of  strata,  like  the  zoological  provinces,  may  be  of 
various  magnitudes ;  and  whilst  the  smaller  divisions  are  cha- 
racterised by  peculiar  «pcaefl,  the  larger  groups  have  distino^ 
sub-genera,  genera,  and  families,  according  to  their  size  and 
importance. 

William  Smith  himself  observed  that ' '  three  principal  families 
of  organised  fossils  occupy  nearly  three  equal  parts  of  Britain." 

*  H.  AgasBiz  and  Professor  E.  Forbes  haye  represented,  diagrammatically,  the 
distribution  of  genera  in  time,  by  making  the  horizontal  lines  (such  as  in  p.  124)  swell 
out  in  proportion  to  the  development  of  the  genera.  Those  whose  commencMnent, 
climax,  and  end  are  ascertained  may  be  represented  by  a  line  of  this  kind  — ^^^^ 
Genera  which  attain  their  maxima  in  the  present  seas  are  thns  expressed    "^^| 

t  Land  and  fresh-water  shells  of  existing  species  are  f onnd  with  the  fossU  bones  o! 
the  Jfostodon  and  3%aAmyr,  in  N.America.    (Lyell.) 

X  The  number  in  each  formation  depends  on  the  extent  to  wMcYi\.l\\a»\i^ca.Vsi^^'*^* 
gated,  and  on  tbe  opinions  entertained  as  to  the  strata  rcieiaUe  ^  ^^»   "^o"l%fi»«t 
Fbaiipebaa  discussed  this  subject  in  bia  work  on  Devonian  lOBftiiB  Vfi«  '^^'i'  **^^  ^^  ^^ 
"Guide  to  Geology." 

a 
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in.  EANGE  OF  GENERA.  IN  TIME. 


Genera,  arranged  in  their 
Order  of  Appearance. 


LitmteSf  Baphistoma,  Obolus  

Camaroceras,  Atrypa,  Pterinea  

Gomphoceras,  Bellerophon,  Pentamerus 

OrUiis,  Conularia,  Murcliisonia 

Spirifera,  Atbyris,  Poeidonomya 

Isoarca  

Ckmocardium,  Megalodon,  Clionetes  

Gardiomorplia  

Ortkoceras,  Loxonema,  Cyrtia...t 

Plenrotomaria,  Porcellia   

Productus,  Macrochilus,  Streptorhjoichus 

Goniatites,  Plenrophoma  

Edmondia,  Myalina. 

Acteonina 

Terebratula,  Pinna,  Cyprina 

Lima 

Gervillia,  Myoconclia 

Ammonites^  Naticella,  Opis 

Tri^nia,  Isocardia,  Tbecidium  

Centbium,  Plicatula,  Cardita  

Trochotoma,  Tancredia,  G-rypb  sea  

Ancyloceras,  Inoceramus,  Unicardium ... 

Astarte,  Pholadomya,  Corbis   

Nerinsea,  Goniomya,  Exogyra 

Terebratella,  Limopeis,  Neeera,  Argiope  ... 

BaculUe.%  Cinulia,  Badiolites  

Pbysa,  Paludina,  Unio,  Cyrena  

Aporrbais,  Tomatella,  Psrrula 

Pectunculus,  Tbetis,  Crassatella 

I  Crenella,  Cbama 

Yoluta,  Conns,  Mitra,  Haliotis,  &c 

Aturia  

Helix,  Auricula,  Cyclostoma    

Pseudoliva,  Bostellaria,  Seraphs 

Purpura,  Strombus 

ArgonautOf  Tridacna 


C  Si  'i^  A  w 

^  g  P  .a  g 

a  r;4  «  a  S 

O  03  n  U  P4 


A  ^  -^^  -^ 

I  i  S  £ 

t^  H>  Q  O 

k4  t^  ^4  tJ 


.  9  «> 

«  (3  C 

a  4>  4) 

8  8  g 
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The  genera  of  tlie  older  rocks  are  believed  to  be  nearly  all 
extinct ;  for  although  the  names  of  many  recent  forms  appear 
in  the  catalogues  of  Palaeozoic  fossils,  it  must  be  understood 
that  they  are  only  employed  in  default  of  more  exact  infor- 
mation. Buccinum,  Melaniaf^sLnd  Mya  have  been  long  since 
expunged ;  and  Modtola,  NtictUay  and  Natica^  are  only  retained 
until  the  characters  which  distinguish  them  are  better  under- 
stood. 
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Systema  ) 
of  Strata.) 


Argonautidse  

Teuthidse — Sopiadse 

Belemnitidae  

Nautilidse 

Ammonitidss  

Orthoceratidse    


Atlantidffi — ^Hyaleidse  ... 
Strombidse — Buccinidee 

Conidse — VolutidaB    

Naticida — Oalyptneidaa 

Pyramidellidse 

Ceritliiads&— Littorinidse 
Tarbiiuds&— lantliinidse 
Fiflsnrellidse — Tomatellidse 

Neritids&— FateUidse 

Dentaliadte 

ChitonidsB    

Bullida 

Helicidse — Limacidse  

Limnseidse — ^Sielaniadae  ... 
Anriculidse — Cyclostomidee 


Terebratalid» 

Bhynchonellidse 

Spiriferid8&— Orthidse 

Productida 

Craniadse-^Lingulidae 


Pectinid»    

Aviculidse — ^Mytilidae 

Arcada — Trigoniadn    

Unionidae 

Chamida — ^Myadae 

Hipporitidffi 

Tridacnidae 

Cardiadse — ^Lucinidae 

Cycladidae  

Cyprinid»->AuatiDid« 

A^tartidx 

Venerid»— TelJJnida   

Mactrids 

Soleiudtt 

Ga8trocheeiuda&«-Fholadid» 


3  i  i  s 


4> 


u  i»  n  V  P4 


•«••••••••« 


•••••••••■••« 


•         •        •         * 

Hi    &   Hi    P 


>?  v  s    . 
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Distrihution  of  Families  of  Shells  in  Ttme.— Employing  the  term 
** families''  for  natural  groups  of  genera,  and  adopting  the 
smallest  possible  number  of  them,  we  find  that  sixteen,  or 
nearly  one-fifth,  range  through  all  the  geological  systems.  Only 
seven  haye  become  extinct^  yiz, : — 


Jffelemnltidaff. 

JLniznoaltidsff. 

Ortbocaiatidw. 


SpinferiCUft, 

Oritbldm. 

Prodactidie. 


HVvV^^^^** 
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Thi'OG  others  are  nearly  extinct : — 

Nautilidn.  HhynchoneUidsD.  Trigoniadse. 

And  several  have  passed  their  maximTim,  and  become  less  varied 
and  abundant  than  formerly,  e.g. — 

Tornotellidn.  Cyprinidce.  Anatinidee. 

The  extinct  families  and  genera  appear  to  have  attained  thei: 
maxima  VMOXQ  rapidly  than  their  minima;  continuing  to  exist, 
under  obscure  forms,  and  in  remote  localities,  long  after  the 
period  in  which  thi9y  flourished. 

The  introduction  of  new  forms,  also,  is  more  rapid  than  the 
process  of  extinction.  If  four  Palseozoic  families  disappear, 
twenty-six  others  replace  them  in  the  Secondary  series ;  and 
three  of  the  latter  are  succeeded  by  fifteen  shell-bearing  families 
in  the  Tertiary  and  existing  seas. 

In  consequence  of  this  circumstance,  the  number  of  types  is 
three  times  greater  in  the  newer  Tertiary  than  it  was  at  the 
Silurian  period;  and  since  there  is  no  evidence  or  indication 
that  the  earth  was  ever  destitute  of  life,  either  wholly  or  in 
part,  it  follows  almost  as  a  matter  of  necessity  that  the  early 
types  must  have  been  more  widely  distributed  and  individually 
developed,  than  those  of  the  present  day. 

From  the  following  Table  it  will  be  seen  that  the  number  of 
genera  and  families  increases  with  an  amount  of  regularity 
which  cannot  be  accidental.  Moreover,  the  relation  of  these 
numbers  is  not  liable  to  be  much  altered  by  the  progress  of 
discovery  or  the  caprice  of  opinion.  The  discovery  of  new  types 
is  not  likely  to  be  frequent ;  the  imposition  of  new  names,  in 
place  of  the  old,  will  not  increase  the  number  of  Palaeozoic 
genera ;  and  the  establishment  of  fresh  and  arbitrary  distinc- 
tions wiU  affect  aU  the  groups  in  due  proportion. 

If  the  number  of  groups  called  *'  Systems  "  were  reduced  to 
seven  (viz.,  three  Palseozoic,  three  Secondary,  and  one  Tertiary, 
as  shown  in  the  following  Table),  then  the  average  duration  of  a 
genus  of  shells  would  be  equal  to  a  System  of  Formations. 

The  duration  of  the  smallest  well-defined  Fainilies  of  shells 
is  about  equal  to  one  of  the  three  great  Geological  Divisions, 
or  Ages. 
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DEYELOPMENT  OF  PAMILIES,  GENEEA,  AND 

SPECIES,  IN  TIME. 


Geological 
Systems. 


.  JCambrian 

(Silurian   

2    Devonian 

of  Carboniferous 

\  Permian* 

4    Trias 

.  (L.  Jurassic 

**  (U.  Jurasaic 

«  j  L.  Cretaceous 

"  (U.  Cretaceous 

^Eocene 

7  <  Miocene  

(Pliocene 

Kecent 

Becent  &  Fossil 


Total 

of 

Genera. 


49 
53 

77 
79 
66 


81 
107 
108 
123 
148 


172 
178 
192 
400 


520 


o 

-a 

9'* 

0) 


12 
13 
14 
11 
6 


9 
12 
13 
20 
16 


4 

3 

1 

21 


56 


11 
11 
20 
26 
24 


25 
35 

36 
41 
59 


85 

97 

100 

251 


280 


I 
I 


15 
16 
23 
19 
16 


16 

12 

9 

9 

14 


11 

n 

12 

13 


34 


11 
13 
20 
23 
20 


31 
48 
60 
63 
59 


72 

76 

79 

115 


150 


Total 
Number  of 

Species 
(D»Orbigny). 


362 

817 

1035 

835 

74 


713 
1502 
1266 

784 
2147 


2636 

2242 

437 

16,000 


30,000 


'57 


60 

62r»8 

78. 


85 


Order  of  Ajppearance  of  the  Oroujps  ofShelU, — ^The  first  and  most 
important  point  shown  in  the  preceding  Tables,  is  the  co- 
existence of  the  four  principal  classes  of  testacea  from  the  earliest 
period.  The  highest  and  the  lowest  groups  were  most  abundant 
in  the  palaeozoic  age;  the  ordinary  bivalyes  and  univalves 
attain  their  climax  in  existing  seas.  If  there  be  any  meaning 
in  this  order  of  appearance  it  is  connected  with  the  general 
scheme  of  creation,  and  cannot  be  inquired  into  separately ;  but 
it  may  be  observed  that  the  last-developed  groups  are  also  the 
most  typical,  or  charaderiatic  oj  their  class  (p.  49). 

The  Cephalopoda  exhibit  amongst  themselves  unmistakable 
evidence  of  order  in  their  appearance  and  succession.  The 
tetrabranchiate  group  comes  earliest,  and  culminates  about  the 
period  of  the  first  appearance  of  the  more  highly-organised  cuttle- 
fifihes.f    The  families  of  each  division  which  are  least  unlike 

•  Those  genera  are  estimated  as  belonging  to  each  system  which  occur  in  the  strata 
both  above  and  below,  as  well  as  fliose  actually  found  in  it.    We  have  left  this  table  as 
it  stood  in  the  first  edition,  as  we  are  unable  to  correct  all  the  figures.    This,  hower, 
is  not  of  much  importance,  since  the  main  points,  such  as  the  gcaduai.  ^acxe^a^  VaXSia 
number  of  familiea,  would  not  be  affected. 
/  Tlie  I^alaoieutAis  of  Brorm  (not  D^Orb.)  appears  to  be  a  fishrbone^  tcoia \J^^  ft^''^* 
AD/  cf  the  Old  Bed  aandatone  in  the  Eifel, 


128  MAKUAL   Of   TfiE   liOLtXTSCA. 

{Orthoceratidce  and  Belemnitidoe)  were  respectiyely  the  first  de- 
veloped. 

Amongst  the  Brachiopoda  the  hingeless  genera  attained  their 
maximum  in  the  palaeozoic  age,  and  only  three  now  surviYe 
{Lingula,  Discinay  Crania,) — ^the  representatives  of  as  many 
distinct  families.  Of  the  genera  wilJi  articulated  valves,  those 
provided  with  spiral  arms  appeared  first  and  attained  their 
maximum  while  the  Terehratulidce  were  still  few  in  number. 
The  subdivision  with  calcareous  spires  disappeared  with  the 
Liassic  period,  whereas  the  genus  Rhynchonella  still  exists. 
Lastly,  the  typical  group,  Terehratulidce,  attained  its  maximum 
in  the  chalk  period,  and  is  scarcely  yet  on  the  decline.  The 
number  of  sub-genera  (as  well  as  genera)  in  each  system  is 
stated  in  the  preceding  table,  because  this  group  shows  a  ten- 
dency to  *' polarity,"  or  excessive  development  at  the  ends  of 
the  series.* 

The  genera  of  ordinary  bivalves  {Oonchi/era)  are  seven  times 
more  numerous  in  the  newer  tertiary  than  in  the  oldest  geo- 
logical system.  The  palaeozoic  formations  contain  numerous 
genera  of  all  the  families  with  an  open  mantle;  Cyprinidoe, 
Anatinidoe,  and  the  anomalous  genus  Conocardium,  The  mass 
of  siphonated  bivalves  do  not  appear  till  the  middle  of  the 
secondary  age,  and  are  only  now  at  their  maximum. 

The  Gasteropoda  are  represented  in  the  palaeozoic  strata  by 
several  genera  closely  allied  to  the  diminutive-4<2awto  and  Scis»a~ 
rella,  and  by  others  perhaps  related  to  lanthina.  The  Naticidce 
and  Calyptroeidce  are  plentiful,  and  there  are  several  genera  of 
elongated  spiral  shells  referred  to  the  Pyramidellidoe,  In  the 
secondary  strata,  Tiohatomatoua  shells  become  plentiful ;  and  in 
a  few  peculiar  localities  (especially  Southern  India)  the  genera 
of  siphonated  univalves  make  their  appearance  in  strata  of 
Cretaceous  age.  Fresh- water  Puhnonifera  .of  the  recent  genus 
Physa  occur  in  the  Purbeck  strata,  but  the  marine  air-breathers 
and  land-snails  have  not  certainly  been  found  in  strata  older 
than  the  Eocene  tertiary. 

Order  of  Succession  of  Groups  of  Shells, — ^It  has  been  already 
pointed  out  that  animals  which  are  closely  allied  in  structure 

*  See  the  anniversary  address  of  Professor  E.  Forbes  to  the  Geological  Society  of 

London,  Feb.,  1864,  p.  63.    The  hypothesis  seems  to  have  arisen  out  of  an  exclusive 

regard  to  the  poverty  of  the  Permian  and  Triassic  strata  in  England,  -where  they 

separate,  like  a  desert,  the  palseozoic  from  the  "  neozoic"  formations.  The  "  Permian  " 

eAouJd  never  have  been  esteemed   more   than   a    division   of  the  carboniferous 

^tem,  aad  ia  poor  in  species,  rather  than  in  types.    The  Triaa  ravisl  \>ft  %Vo!^\%^  \a 

^^^^J^  ^'"  ^^  collection  of  Dr,  Xlipstein  (m  the  Britiah  MuBexinv^  \o\i«i^xo^w\^ 
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and  habit  rarely  liye  together,  but  occupy  distinct  areas,  and 
are  termed  **  representatiye  species.''  The  same  thing  has  been 
observed  in  the  distribution  of  fossils ;  the  eipecies  of  successiye 
strata  are  mostly  representatiye. 

At  wider  interyals  of  time  and  space,  the  representation  is 
only  generic,  and  the  relative  proportions  of  the  larger  groups 
are  alsojQhanged. 

The  ^^cession  of  forms  is  often  so  regular  as  to  mislead  a 
superficial  observer;  whilst  it  affords,  if  properly  investigated, 
a  valuable  clue  to  the  affinities  of  problematic  fossils. 

It  is  now  generally  admitted  that  the  earlier  forms  of  life, 
strange  as  many  of  them  seem  to  us,  were  really  loss  meta- 
morphosed— or  departed  less  widely  from  their  ideal  archetypes 
— ^than  those  of  later  periods  and  of  the  present  day.*  The 
types  first  developed  are  most  like  the  embryonic  forms  of  their 
respective  groups,  and  the  progression  observed  is  from  these 
general  types  to  forms  more  highly  specialised.  (Owen.) 

Migration  of  Species  and  diffusion  of  Genera  in  Former  Times, — 
Having  adopted  the  doctrine  of  the  continuity  of  specific  and 
generic  areas,  it  remains  to  be  shown  that  such  groups  as  are 
now  widely  scattered  can  have  been  diffused  from  common 
centres,  and  that  the  barriers  which  now  divide  them  have  not 
always  existed. 

In  the  first  place  it  will  be  noticed  that  tho  mass  of  the 
stratified  rocks  are  of  marine  origin,  a  circumstance  not  to  be 
wondered  at,  since  the  area  of  the  sea  is  twice  as  great  as  the 
land,  and  probably  htis  always  been  so ;  for  the  average  depth 
of  the  sea  is  much  greater  than  the  general  elevation  of  the 
land.-)* 

The  mineral  changes  in  the  strata  may  sometimes  be  accounted 
for  by  changes  in  the  depth  of  the  sea,  or  an  altered  direction 
of  the  currents.  But  in  many  instances  the  sea-bed  has  been 
elevated  so  as  to  become  dry  land,  in  the  interval  between  the 
formation  of  two  distinct  marine  strata ;  and  these  alterations 
are  believed  to  occur  (at  least)  once  in  each  formation* 

If  every  part  of  what  is  now  dry  land  has  (on  the  average) 

»  Mr.  Darwin  has  pointed  out  that  the  sessUe  CirripedeB,  which  arc  more  highly 
metamorphoeed  than  the  Lepadida,  were  the  hut  to  appear.  The  foeeU  mammalia 
afford,  however,  the  most  remarkable  examples  of  this  law.  At  the  present  ^*y  *"p 
an  animal  aa  the  three-toed  horse  {Hippotherivm)  of  the  Miocene  Tertiary  wonld  bo 
deemed  a  lustis  natuvie,  but  In  truth  the  ordinary  horse  is  far  more  wonderful,  un- 
fortunately, a  new  "  vulgar  error  "  has  arisen  from  the  terms  in  wbicU  extaaw.  *^>^^ 
have  sometimes  been  deaczibed,  aa  if  they  had  been  constmctea  \spott  sewerol  ttwww^ 
types,  and  combined  tJie  character  of  several  classes.  v.  v 

/  The  enonaoua  tbickneaa  of  the  older  rocks  in  all  parts  of  the  tcorId^«»^>*^'^^^ 
toindicAte  the  prevalence  of  deep  water  in  the  primaval  seas. 

a  3 
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been  thirty  times  submerged,  and  has  formed  part  of  the  sea- 
bed during  two-thirds  of  all  the  past  geological  time, — ^thero 
will  be  no  difficulty  in  accounting  for  the  migration  of  sea-shells, 
or  the  diffusion  of  marine  genera. 

On  the  other  hand,  it  may  be  inferred  that  every  part  of  tho 
present  sea  has  been  dry  land  many  different  times;  on  an 
average  not  less  than  thirty  times, — amounting  to  one-third 
of  the  whole  interval  since  the  Cambrian  epoch. 

The  average  duration  of  the  marine  species  has  been  assumed 
at  only  one-third  the  length  of  a  geological  period,  and  this 
harmonises  with  the  fact  that  so  few  (either  living  or  extinct) 
have  a  world-wide  distribution. 

The  life  of  the  land-snails  and  of  the  fresh-water  shells  has 
been  of  longer  average  extent,  enabling  them  to  acquire  a  wide 
range,  notwithstanding  their  tardy  migrations. 

But  when  we  compare  the  estimated  rate  of  change  in  physical 
geography  with  the  duration  oi  genera  and.  families  of  shells,  we 
not  only  find  ample  time  for  their  diffusion  by  land  or  sea  over 
large  portions  of  the  World,  but  we  may  perceive  that  such 
transferences  of  the  scene  of  creation  must  have  become  in- 
evitable. 

Method  of  Geological  Investigation. — ^In  whatever  way  geo- 
logical history  is  written,  its  original  investigators  have  only 
one  method  of  proceeding — from  tho  known  to  the  unknown — 
or  backwards  in  the  course  of  time. 

The  newest  and  most  superficial  deposits  contain  the  remains 
of  man  and  his  works,  and  the  animals  he  has  introduced. 

Those  of  pre-historic  date,  but  still  very  modern,  contain 
shells,  &c.,  of  recent  species,  but  in  proportions  different  from 
those  which  now  prevail  (pp.  89,  90,  93).  Some  of  the  species 
may  be  extinct  in  the  immediate  neighbourhood  of  the  deposits, 
but  still  living  at  a  distance. 

In  the  harbour  of  New  Bedford  are  colonies  of  dead  shells  of 
the  Pholas  costatay  a  species  living  on  the  coast  of  the  Southern 
States.  At  Bracklesham,  Sussex,  there  is  a  raised  sea-bed 
containing  35  species  of  sea-shells  living  on  the  same  coast, 
and  2  no  longer  living  there,  viz. — Pecten  polymorjphuSy  a  Medi- 
terranean shell ;  and  LiUraria  rtigosa,  still  found  on  the  coasts 
of  Portugal  and  Mogador. 

Tertiary  Age. — ^If  any  distinction  is  to  be  made  between 

**  Tertiary"  and  **  Post- tertiary"  strata,  the  former  term  shoujd 

Jbe resiiicted  to  those  deposits  which  contain  some  extinct  spociea, 

■^^  ^0  newest  of  these,  in  Britain,  contain  an  aaaem\Aa.^'b  oi 

AToT^ej^  BhellB.     Professor  Porbes  has  publidded  a.  ^asfc  oi  VI\ 
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species  of  shells  from  these  **  Glacial  beds,"  nearly  all  of  which 
are  now  existing  in  British  seas.* 

In  most  of  the  localities  for  glacial  sheUs,  the  species  are  all 
recent;  hut  at  Bridlington,  Yorkshire,  and  in  the  Norwich 
Oo^,  a  few  extinct  species  are  found  (e.g.  Nucula  Cohholdice, 
PI.  17,  f.  18).  At  Chillesford,  Suffolk,  Toldia  arctica  and  myalia 
occur  of  large  size  and  in  excellent  preservation,  with  numerous 
specimens  of  Mya  truncata,  erect  as  they  lived,  in  the  muddy 
sea-bed.  Trophon  scalari/orme,  Admete  viridulaj  Scalaria  groen- 
landicaj  and  Natica  grcenlandicay  also  occur  in  the  Norwich  Crag ; 
and  Aatarte  horeaHsj  with  several  arctic  forms  of  Tellinay  arc 
amongst  the  commonest  shells,  and  frequently  occur  in  pairs, 
or  with  their  ligament  preserved;  the  deposit  is  extensively 
quarried  for  shell-sand. 

Eaised  sea-beds  with  Arctic  shells  at  Uddevalla,  in  Sweden, 
have  been  repeatedly  noticed  ever  since  the  time  of  Linnaeus. 
Captain  Bayfield  discovered  similar  beds  near  Quebec,  50 — 200 
feet  above  tiie  River  St.  Lawrence,  containing  an  assemblage  of 
shells  entirely  Arctic  in  character ;  whereas  in  the  present  gulf 
he  obtained  an  admixture  of  the  American  representatives  of 
Xiusitanian  types,  MesodesfMiy  Feriplomay  Fetricola,  Crepidula, 

The  glacial  deposits  of  the  northern  hemisphere  extend  about 
15®  south  of  the  line  of  "northern  limit  of  treps;"  but  this 
comparatively  recent  extension  of  the  Arctic  ocean  does  not 
appear  to  have  much  influenced,  if  it  ever  invaded,  the  inland 
basin  of  the  Aralo-Caspian,  which  contains  only  one  species 
common  to  the  "White  Sea,  Cardium  edule,  var.  ruaticum.^ 

The  older  pliocene  period  is  represented  in  England  by  ihe 
CoraUine  Crag,  a  deposit  containing  340  species  of  shells.  Of 
these  73  are  living  British  species,  but  (with  two  or  three  ex- 
ceptions) they  are  such  as  range  south  of  Britain.  (Forbes.) 
The  remainder  are  extinct,  or  living  only  to  the  south,  especially 
in  the  Lusitanian  province :  e.g.  Fossarus  sulcatus,  Lticinopsia 
Lajonkairiiy  Chama  gryphoides,  and  species  of  Cassidana,  Cleo-' 
dora,  SigaretiM,  Terehra,  Coltrnihella,  and  Fyramidella,  It  also 
contains  a  few  forms  belonging  to  an  earlier  age — ^a  Fholadomya, 
a  true  Fyrulay  a  Lingula,  and  a  large  Voluta,  resembling  the 
Magellanic  species. 

•  The  speciee  -which  have  retired  farther  north  are  marked  (•*)  in  the  preceding 
Arctic  LiBt,  pp.  67, 58, 

t  Mr.  Wm.  HopkinB,  of  Cambridge,  haa  investigated  the  causes  -which  may  na  © 
prodnced  a  temporary  extension  of  the  Arctic  phenomena  UiEntope;  «^^  ^^^«VvcJ!tv 
the  most  e&cient  and  probable  came  would  be  a  diversion  ol  tTi©  Qtviii-fttceBm,'^    ^^^^^^^^ 
jia  0uppoBeB  to  have  Sowed  up  what  is  now  the  valley  of  the  MisalBsVp^^^*    ^^Geolog 
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The  shells  of  the  newer  tertiaries  are  always  identical,  at  least 
genencalli/y  with  those  of  the  nearest  coasts.  Thus,  in  Pata- 
gonia are  found  species  of  Trophon,  Crepidvla,  MonoceroSy 
FseudoUvay  Voluta,  Oliva,  Crasaatella,  and  Solenella.  The  ter- 
tiaries of  the  United  States  contain  species  of  Fulgur,  Mercenanay 
and  Onathodon,  The  miocene  shells  of  St.  Domingo  appear  at 
first  sight  to  be  all  of  recent  species,  but  on  comparison  prove 
to  be  mostly  distinct. 

The  proportion  of  extinct  species  in  the  Pliocene  tertiary 
varies  from  1 — 50  per  cent.  If  a  deposit  contains  more  than 
50  per  cent,  of  extinct  species  it  is  referred  to  the  Miocene 
period ;  and  this  test  is  particularly  valuable  since  the  modem 
deposits  are  often  isolated,  and  frequently  no  assistance  can  be 
derived  from  superposition,  or  even  from  identity  of  species. 

In  the  Eocene  tertiaries  we  perceive  the  **  dawn"  of  the  present 
order  of  things.  All,  or  very  nearly  all,  the  species  are  different, 
but  a  large  proportion  of  the  genera  are  still  existing,  though 
not  always  in  the  seas  nearest  to  the  localities  where  they  occur 
fossil. 

Thus  in  the  London  clay  are  found — BosteUariay  Oliva,  Ancil- 
laria,  and  Vulsellay  genera  still  living  in  the  Red  Sea;  and  many 
species  of  NautiluSy  Bimellay  SerapJiSy  Conus,  Mitray  Pyrulay 
PJwruSy  Liotiay  Cardilia — genera  characteristic  of  the  Indian 
Ocean ;  Cyprovulay  TyphiSy  and  VolutilitheSy  now  living  at  the 
Cape ;  Clavellay  at  the  Marquesas,  and  Pseudolivay  Trochitay  and 
species  of  Murex,  whose  recent  analogues  are  found  on  the 
western  shores  of  South  America. 

The  freshwater  shells  of  this  period  are  Old  World  forms : 
MelanopaiSy  PotamideSy  Lampaniay  Melanatriay  and  Nemaiura; 
whilst  the  land-shells  form  a  group  quite  American  in  character 
— ^large  species  of  Glandina  and  Bulimtia  (with  reflected  lip) 
Megalomastoma  (jnumia)y  a  Cyclotua  (with  its  operculum)  like  C, 
JamaiceneiSy  and  the  little  Helix  labyrinthicus. 

Secondary  Age, — In  none  of  the  older  strata  do  we  find  indica- 
tions of  a  warmer  climate  having  prevailed,  in  the  latitude  of 
England,  than  that  which  marks  the  period  of  the  London  clay. 
And  this  is  not  more  than  can  be  accounted  for  by  such  a  cause 
as  the  flow  of  an  equatorial  current  from  the  du:ection  of  the 
Eed  Sea,  until  arrested  by  a  continent  to  the  south-west,  as 
supposed  by  Mr.  Prestwich,  in  the  region  of  the  Azores. 

Some  indications  exist  of  a  more  moderate  climate  having 
ohiainedm  the  noT^  polar  regions ;  for  remains  of  the  IcMhyo^ 
sau^  were  found  at  Exmouth  Island,  the  f artlieBl  ij^omV.  x^a^li^d 
rSirM  JBelcher'B  expedition. 
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The  peculiar  physical  conditions  of  the  ChdUc  period  are 
i^presented  at  the  present  day,  not  so  much  by  the  Coral  Sea, 
as  by  the  ^gean,  where  calcareous  mud,  deriyed  from  the  waste 
of  the  scaglia  regions,  is  being  rapidly  deposited  in  deep  water. 
{Forbes.) 

The  WeaMen  period  was  styled  the  **  Age  of  Beptiles  "  by  Dr. 
Mantell,  who  compared  the  state  of  England  at  that  time  with 
the  present  condition  of  the  Qalapagos  Islands. 

The  Oolitic  period  finds  its  parallel  in  Australia,  as  long  since 
pointed  out  by  Professor  Phillips,  and  the  comparison  holds 
good  to  some  extent,  both  for  the  Marine  and  Terrestrial 
Faunas. 

The  TriaSj  with  its  foot-prints  of  gigantic  wingless  birds,  has 
been  compared  with  the  state  of  the  Mascarene  Islands  only  a 
few  centuries  ago,  and  with  the  New  Zealand  Fauna,  where 
birds  are  still  the  highest  aboriginal  inhabitants.* 

Pakeozoic  Age. — ^It  has  lately  been  shown  by  Professor  Eamsay 
that  signs  of  glacial  action  may  be  traced  in  some  of  the  trappean 
conglomerates  of  the  Permian  and  of  the  Devonian  or  Old  Bed 
Sandstone  period  in  England  ;  and  Mr.  Page  has  endeavoured 
to  apply  the  same  interpretation  to  phenomena  of  a  similar  cha- 
racter in  the  Old  Eed  sandstone  of  Scotland. t  Geologists  gene- 
rally have  abandoned  the  notion,  once  very  prevalent,  of  a 
universal  high  temperature  in  the  earliest  periods;  a  notion 
which  they  had  derived  from  the  occurrence  of  certain  fossil 
plants,  corals,  and  shells  in  high  latitudes. 

The  absence  of  remains  of  mammalia  in  the  palseozoic  forma- 
tions, is  at  present  a  remarkable  fact,  but  it  is  completely 
paralleled  in  the  great  modem  zoological  province  of  the  Pacific 
Islands. 

Baron  Humboldt  has  speculated  on  the  possibility  of  some  land 
being  yet  discovered,  where  gigantic  lichens  and  arborescent 
mosses  may  be  the  princes  of  the  vegetable  kingdom.  J  If  such 
exist,  to  shadow  the  Palaeozoic  age,  its  appropriate  inhabitants 
would  be  like  the  cavern-haunting  ProteuSy  and  the  Silures 
which  find  an  asylum  even  in  the  craters  of  the  Andes. 

What,  then,  is  it  which  has  chiefly  determined  the  character 
of  the  present  zoological  provinces  ?  What  law,  more  powerful 
than  climate,  more  influential  than  soil,  and  food,  and  shelter ; 

•  In  a  paper  read  before  the  British  Association,  on  the  subject  of  the  great  extinct 
wingless  birds  of  Kew  Zealand,  Professor  Owen  suggested  the  notion  of  land  ***^^ 
been  propagated  like  a  wave  fhrovghouttbe  vast  interval  between  CotaiecUcvA  Mi^'^*^ 
Zealand,  Misce  the  Tn'asBic  period. 

f  See  alBO  the  Rev.  J.  a.  Cumming^s  "Me  of  Man  "  (1849),  p.  69. 
/  VJemj  of  Nature,  p.  221.    Bobn*8  ed. 
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nay,  often  seemingly  producing  results  opposed  to  a  priori 
probability,  and  at  variance  with  the  suitableness  of  con- 
ditions ?* 

The  answer  is,  that  each  fauna  bears,  aboye  all  things,  the 
impress  of  the  age  to  which  it  belongs.  Each  has  undergone  a 
series  of  Ticissitudes  up  to  the  time  when  its  barriers  became 
fized,  and  £ifter  its  isolation  it  has  known  no  further  change, 
but  decline. 

The  number  of  living  and  fossil  species  of  each  genus  of 
mollusca  will  be  stated  in  the  following  pages,  so  far  as  they  can 
be  ascertained.  With  some  modifications,  these  numbers  give  the 
following  totals,  by  which  the  relative  numerical  development 
of  the  orders  and  families  will  be  seen. 


Becent.  Fossil. 
Cephalopoda.    Dibranchiata. 

ArgonautidsD 4  2 

OctopocUda 63  — 

Teuthidae 104   ,  31 

Belemnitidaa —  140 

Sepiadse  30  16 

SpiruUdie 3  — 

204  189 
Tetrabranchiata. 

Nautilidae   6>  _q« 

Orthoceratidse   — > 

Ammonitidffl —  1600 

6  2193 
Uastebopoda.    Prosobranchiata. 

Stroinbidjet   87  393 

Muricidas    993  703 

Buccinidae  1,144  352 

Conidae    856  462 

VolutidiB 686.  210 

CypraeidjB 227   *  97 

Katicidae .' 263  340 

PjTramidellida  216  394 

Cerithiadffl 192  610 

Melaniadse 424  50 

TuiTitellidaet 329  290 

Xittorinidae 410  220 

PaludinidfiB 217  110 

Calyptrseidae  160  101 

Turbinidae  855  906 

HaUotidae  104  136 

Fissuremiia  201  76 


*BnrcbeU,  in  Darwin's  Journal,  p.  87. 


Becent.  FossiL 

Neritidie 428  103 

PatelUdw    368  104 

DentaUadae 50  125 

Chitonidae  250  37 

8,465  5,819 
JPulmonifera. 

HeUcidae 4750  316 

Limacidse  93  4 

Ximnaeidae 332  185 

(Marine) 193  37 

(Ditto,  shell-less) 36  — 

5,404  542 
Operculatcd  Pidmojiifera. 

Cyclostomidae 903  45 

Aciculidae  28  1 

931  46 
Tecti-branchuita. 

Tomatellidaa  62  166 

BuUldae  168  88 

Aplysiadae  84  4 

Pleurobranchidae  28  5 

PhyUidiadee  14  — 

856  263 
Nudibranchiatcu 

Doridae 160  — 

TritoniadaB 88  -^ 

MoM^  101  — 

Phyllirhoidae 6  — 

ElysiadsB 13  -. 

318 


X  Wi\h  accdaria. 


\  Inclu'SQXi^  ApoTtTuia. 
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Becent.  Fossil. 


Nitdedbranchiata, 

Firolidae  

Atlantidn   


33 
22 

55 


Ptebopoda. 

Hyaleidifi    62 

Limacinidffi  19 

Clionida 14 


85 


BfiACHIOFODA. 

Terebratulidae    67 

Spiriferidse — 

RhjTiclionellidse    4 

Orlliida)  ~ 

Prodactidfle — 

Craniadae 6 

DlEcinidoe   10 

Lingulidse  16 

102 


1 
159 

160 


95 


95 


340 

380 

422 

328 

146 

37 

90 

99 


1,842 


Itocent.  Fozsfl. 

COKCHIPEBA. 

Ostreidae 420  1,362 

Aviculidae  94  638 

Mjiilida 217  331 

ArcadiB   360  1,143 

Trigoniadee 3  139 

Uhionida   549  58 

Chamldse 50  62 

Hippuritidee   —  103 

Tridacnidffi 8  3 

Gardiadc 200  36d 

LucinidsB 173  41fl 

Cijcladidce  178  144 

Cj-prindflo    176  956 

Veneridae    600  829 

Mactridae 147  58 

Tellinidae 660  388 

Solcuida: 63  81 

Myacidaj 121  334 

Anatinidse  246  400 

Gastrocluenidse 40  35 

PlioladidsB   81  50 

4,295  7,419 


General  Summaey. 


Recent.  Fossil. 

Dibrancliiata    204  189 

Tetrabranchiata  6  2,193 

rrofiobranchiata  8,465  5,819 

laopercolated  Pulmonif era  5,404  542 

Operculated  Pulmonifera..     931  46. 

Tectibnuicliiata   356  263 

Kodibranchiata 818  — . 


Recent.  Fossil. 


Niicleobrancliiata..... 55 

Pteropoda 85 

Brachiopoda 102 

Conchifera 4,295 


16d 

95 

1S42 

7,419 


20,502       18,568 
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CHAPTER  IV. 

ON  COLLECTING  SHELLS. 

Tlie  circumstances  under  which  shells  are  found  is  a  subject 
so  intimately  connected  with  the  methods  of  collecting  them,  as 
to  make  it  undesirable  to  treat  of  them  separately. 

Naturalists  distinguish  between  the  hdbitatSy  or  geographical 
localities  of  species,  and  the  stations  or  circumstances  in  which 
they  are  found :  to  the  latter  subject  only  slight  allusion  has 
been  hitherto  made  (p.  7). 

Land-shells  are  most  abundant  on  calcareous  soils  (p.  29),  and 
in  warm  and  moist  climates.  The  British  species  are  collected 
with  advantage  in  autumn,  when  full-grown,  and  showing 
themselves  freely  in  the  dews  of  morning  and  evening.  Some 
species,  like  Bulimtis  acutus,  are  found  only  near  the  sea;  Bulimus 
Lachhamensis  ascends  beech  trees  on  the  Chalk  downs  and  Cots- 
wolds;  Pupa  Juniperi  and  Helix  umhilicafa  occur  chiefly  on 
rocks  and  stone  walls.  The  moss-frequenting  Clatisilioe  may  be 
obtained  even  in  mild  winter  weather  at  the  roots  of  trees ;  the 
small  species  of  Pupa  (or  Vertigo)  are  sometimes  taken  abundantly 
when  sweeping  wet  grass  with  an  insect  net ;  Acicula  fuscaliyea 
at  the  roots  of  grass ;  Cionella  acicula  is  found  in  old  bones 
(such  as  occur  in  Danish  burial-grounds  !),  and  occasionally  in 
moving  garden-bulbs ;  Helix  aculeata  has  been  met  with  on  the 
under  sides  of  leaves  {e,g,  the  sycamore),  a  few  feet  from  the 
earth. 

In  tropical  countries  a  large  number  of  the  land  snails  are 
arboreal  in  their  habits.  The  West  Indian  palms  (such  as 
Oreodoxa  regia)  are  the  chosen  abode  of  many  species  of  Heli- 
cidae.  M.  Couthouy  found  Bulimus  auris  leporis  on  the  orange 
and  myrtle -trees  near  Rio,  and  Partulce  and  Helidnoe,  on  the 
Dracaenas  and  Bananas  of  the  Polynesian  Islands;  and  the 
sailors  of  H.M.S.  Rattlesnahe,  in  Captain  Owen  Stanley's 
expedition,  became  expert  in  collecting  Geotrochi  in  the  trees  of 
the  Australian  islands. 

The  great  tropical  Bulimi  and  Achatinoe  will  sometimes  lay 
iheir  eggs  in  captivity.* 

*  Sac^  grjanta  require  to  be  collected  in  a  basket,  while  the  smaiY  \aii^-^€^  <it 
?pe/7  and  rocky  countries  may  be  put  in  a  cotton  bag,  li\ing  on  a  coat\>\i\Xoxi. 
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Tlio  following  are  examples  of  the  eleyations  at  whicli  lar.d- 
BTiails  have  been  found,     (pp.  289,  294.) 

Helix  pomatia,  5,000  feet— Alps.  (Jeffreyi.) 

„     nipestris,  1,200—5,000  ft. 

„     buraatella,  Gould,  2,000— 5,000  ft.  Taheiti. 
Bolimos  vibex,  7,000  ft.    India.    (Benson.)         , 

„       nivicola  and  omatus,  14,000  ft.         „ 

,.       Lamarckianns,  8,000  ft.   Kew  Granada. 
Achatina  latebricola,  4— 7,000  f  t.    Landour. 
Pupa  Halleriana,  1.200—2,500  ft.    Alps. 

„    tantilla,  2,000  ft.    Taheiti. 
Clausilia'Idaa,  5,500  ft.    Mt.  Ida. 
Vitrina  glacialis,  Forbes,  8,000  ft.    Monte  Rosa. 

„     annularis,  2,000— 3,000  ft.  Burgos.  (M'Andrcw.) 

.„     Teneriffw,  2,000-6,210  ft    Madeira. 
Helicina  occidentalis,  Guilding,  2,000  ft.    St.  Vincent's. 
(Limnaea  Hookeri,  18,000  ft.    Thibet.) 

The  land- snails  of  warm  and  dry  regions  remain  dormant  for 
long  periods  (p.  14),  and  require  no  attention  for  many  months 
after  being  collected.* 

Freshwater  shells  are  collected  with  an  insect  net  or  "  landing 
net "  of  strength  suited  to  the  work  of  raising  masses  of  weed. 
The  strongly  rooted  flags  and  rushes  may  be  pulled  up  with  a 
boat-hook ;  and  CycladeSy  as  well  as  uniyalves,  may  be  obtained 
by  shaking  aquatic  plants  over  the  net.  For  getting  up  the 
pearl  mussels,  the  most  efficient  instrument  is  a  tin  bowl,  per- 
forated like  a  sieve,  and  fitted  on  the  end  of  a  staff,  or  jointed 
rod.     (Pickering.) 

In  some  situations  the  fresh-water  shells  are  all  much  eroded 
(p.  33,),  or  coated  with  ia  ferruginous  deposit.  It  may  bo 
desirable  to  find  out  the  localities  where  the  specimens  are 
in  best  condition  before  collecting  extensively.  The  opercula 
should  always  be  preserved  with  the  shells  to  which  they 
belong ;  those  of  the  Cyclostomides  and  Melaniadce  are  particu- 
larly interesting. 

The  AuricuUcUs  are  especially  met  with  in  damp  places  by  the 
sea ;  in  mangrove-swamps,  and  creeks  and  river-banks  where 
the  water  becomes  brackish.  Amphihola  and  Assiminea  are 
found  in  salt-marshes,  Siphonaria  and  Peronia  on  the  shore, 
between  tide-marks. 

Collecting  Sea- shells. —The  following  remarks  are  from  the  pen 

•  Land  and  fresh-water  snails  may  be  killed  instantaneously  with  boiling  ^^^^*^_^ 
few  are  done  at  a  time;  and  cooled  bj removal  to  cold  water.   E^ety  colXftWff  ^^^ 
eoqpedients  far  removing  the  animala  more  or  leas  completely  ixoin.  tYvevc  *'^^^*-^    iM&i^ 
wticA,  like  C/auti/ia,  retire  beyond  the  reach  of  a  bent  pin  may  \>e  ^ovtvea  m     v 
water. 
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of  an  experienced  conchologist,  Mr.  W.  J.  Broderip : — "  WHen 
the  tide  is  at  tlie  lowest,  the  collector  should  wade  among  the 
rocks  and  pools  near  the  shore,  and  search  under  overhanging 
ledges  of  rock  as  far  as  his  arms  can  reach.  An  iron  rake, 
with  long  close-set  teeth,  will  be  a  useful  implement  on  such 
occasions.  He  should  turn  over  all  loose  stones  and  growing 
sea-weeds,  taking  care  to  protect  his  hands  with  gloves,  and  his 
feet  with  shoes  and  stockings,  against  the  sharp  spines  of  Echini^ 
the  back-fins  of  sting-fishes,  and  the  stings  of  Medusas.  In 
detaching  chitons  and  limpets,  which  are  all  to  be  sought  for 
on  rocky  coasts,  the  ajpatuLa  or  case-knife  will  prove  a  valuable 
.assistant.  Those  who  have  paid  particular  attention  to  pre- 
serving chitons  have  found  it  necessary  to  suffer  them  to  die 
under  pressure  between  two  boards.  Ormers  {Haliotides)  may 
be  removed  from  the  rocks  to  which  they  adhere  by  throwing  a 
\ittle  warm  water  over  them,  and  then  giving  them  a  sharp 
push  with  the  foot  sideways,  when  mere  violence  would  be  •  of 
no  avail  without  injuring  the  shell.  Eolled  madrepores  and  loose 
fragments  of  rock  should  be  turned  over;  cowries  and  other 
shell-fish  frequently  harbour  under  them.  Numbers  of  shell- 
fish are  generally  to  be  found  about  coral-reefs."  In  coral  regiong 
the  services  of  natives  should  be  obtained,  as  they  may  render 
much  assistance  by  diving  or  wading. 

Advantage  may  be  taken  of  spring-tideSy  especially  at  the 
equinoxes,  to  examine  lower  tracts  of  sea-shore  than  are  ordi- 
narily accessible.  Many  bivalves  bury  in  sand  and  mud  at 
extreme  low- water,  and  may  be  obtained  alive  by  digging  with 
a  spade  or  fork;  others  may  be  found  boring  in  piles  and  rocks, 
and  require  the  hammer  and  chisel  for  their  extraction.* 

Mr.  Joshua  Alder  remarks  that  "in  collecting  among  rocks 
the  principal  thing  is  to  look  close,  particularly  in  crevices  and 
under  stones.  Minute  species  inhabiting  sea-weed  are  best 
obtained  by  gathering  the  weed  and  immersing  it  for  some  time 
in  a  bsisin  of  sea- water,  when  the  little  mollusks  will  generally 
creep  out.  If  the  shells  only  are  wanted,  the  surer  and  more 
ready  way  is  to  plunge  the  weed  into  freshwater,  when  the 
animals  immediately  fall  to  the  bottom." 

The  floating  mollusca  of  the  open  sea,  especially  in  tropical 
latitudes,  are  coniparatively  little  known.  Good  drawings,  and 
descriptions  made  from  the  life,  are  most  valuable.  **0f  the 
animal  of  the  Spirula,  entire  specimens  are  greatly  wanted.    If 

*  ^/va/ves  may  be.  boiled,  and  their  soft  parts  remofved  v/heii  Hoift  difeUa  gajge.    Care 
^ouidbe  taken  not  to  injure  the  ligament,  or  hinge,  especially  in  the  fteweta.  V^^a^  ^^^ 
'^""'^iiOprorfded  with  an  ossicle. 
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captured  alive,  its  moyements  should  be  watched  in  a  tssscI  (.  f 
sea- water,  to  see  whether  it  has  the  power  of  rising  and  sinking 
at  will ;  its  mode  of  swimming,  and  position  during  these  moye- 
ments, and  when  at  rest.  The  chambered  shell  should  be  opened 
under  wetter,  to  ascertain  if  it  contain  a  gas,  the  nature  of  whLch 
should,  if  possible,  be  made  out.  The  pearly  nautilus  requires 
the  same  observations,  which  would  be  attended  with  more 
precision  and  fSacility  from  its  larger  size."     (Qwen.)* 

The  totuing-net  Msod  by  Mr.  McGilliyray  **  consisted  of  a  bag 
of  hunting  (used  for  flags)  2  feet  deep,  the  mouth  of  which  was 
sewn  round  a  wooden  hoop  14  inches  in  diameter ;  three  pieces 
of  cord,  1 J  foot  long,  were  secured  to  the  hoop  at  equal  inter- 
vals and  had  their  ends  tied  together.  When  in  use,  the  net 
was  towed  astern,  clear  of  the  ship's  wake,  by  a  stout  cord 
secured  to  one  of  the  quarter-boats,  or  held  in  the  hand.  The 
scope  of  the  line  required  was  regulated  by  the  speed  of  the  vessel 
at  the  time,  and  the  amount  of  strain  caused  by  the  partially 
submerged  net."  t 

Trawling, — Mr.  John  W.  Woodall,of  Scarbro',  has  kindly  fur- 


/•<? — 


Fig.  32.  A  Trawl-net.    A.  Side  view ;  B.  Net  in  op  ration ;  0.  Plan. 

nishedthe  following  sketches  andparticulars:— **B,rig.  32,  la 
intended  to  jrepresent  a  trawl-net  a,i  work  on  fhe bottom  olXX^^  ^^^* 

*  Admiralty  Manual  of  Scientific  Inquiry.  8vo.  iJSisA.*  \%^* 
t  Voyage  of  H.M.3,  Hattletnake,  vol  L  p.  21. 
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The  side  frames  are  of  iron,  the  upper  beam  of  wood,  and  the  lower 
edge  of  the  net  is  kept  down  to  the  ground  by  means  of  a  chain, 
which  is  wolded  or  wrapped  round  with  old  rope.  The  beam  is 
generally  from  40  to  50  feet  in  length,  and  about  8  inches  square. 
The  net  is  about  30  yards  in  depth,  and  has  a  couple  of  pockets 
inside.  The  end  is  untied  when  the  net  is  hauled  on  board  for 
the  purpose  of  taking  the  fish  out.  These  nets  can  only  bo 
worked  where  the  bottom  of  the  sea  is  free  from  rocks.  They 
are  used  by  boats  of  35  tq  60  tons,  manned  by  crews  of  from  four 
to  six  men  and  two  to  three  or  four  boys.  In  the  vicinity  of 
Scarbro'  they  fish  between  the  shore-reefs  and  the  off  rock,  which 
is  4  to  10  miles  from  land ;  the  bottom  is  sand  or  clay,  with  4  to  15 
fathom  water  on  the  land  side,  and  17  to  25  fathoms  on  the  off 
side.'*  Immense  quantities  of  Crustacea  and  shell-fish,  are  taken 
with  the  trawl,  as  well  as  ground-fish. 

Kettle-nets. — On  the  flat,  sandy  coast  of  Kent  and  Sussex,  the 
mackerel-fishery  is  pursued  by  setting  up  stakes  10  or  15  feet 
high,  at  distances  of  10  feet  apart,  in  lines  running  outwards 
from  the  shore  at  high-water,  to  low-water  neap  tides,  where 
they  are  turned  in  the  direction  of  the  tide.  To  these 
stakes  jnets  are  attached,  and  leaded,  which  remain  as  long  a? 
the  fish  are  on  the  coast.  Cuttle-fish  are  frequently  taken  in 
these  nets. 

Deep-sea  Fishery. — ^In  North  Britain  an  extensive  ground- 
fishery  is  conducted  by  means  of  long  lines — often  a  mile  in 
length — ^with  hooks  and  baits  every  few  yards.  These  lines 
are  laid  out  at  night  near  the  coast,  and  taken  up  the  next 
morning.  When  used  out  at  sea,  the  boats  lay  by  for  a  few 
hours,  and  then  take  up  the  lines.  The  carnivorous  whelks 
adhere  to  the  baits  (which  have  not  been  seized  by  fishes),  and 
sometimes  a  bushel  of  them  are  taken  in  this  way  from  a  single 
line.  Hhynchonella  psittacea,  Panopaa  Norvegtca,  Velutina,  and 
some  of  the  scarce  Fvsiy  have  been  obtained  from  these  lines, 
^he  bivalves  having  been  entangled  accidentally  by  the  hooks. 

For  trapping  whelks  on  rocky  ground  a  net  may  be  made  such 
as  is  used  for  crabs  and  lobsters,  by  attaching  a  loose  bag  to  an 
iron  ring  of  a  yard  across.  This  is  fastened  to  a  rope  by  three 
equal  strings,  baited  with  dead  fish,  and  let  down  from  a  vessel 
at  anchor,  or,  still  better,  from  a  buoy.  It  is  put  down  over- 
night, and  hauled  up  gently  in  the  morning. 

Mr.  D*Urban  informs  us  that  Natica  Alderi  and  monilifera 
Are  j^equontly  found  in  the  lobster-pots  at  Bognor,  Sussex, 
rrAicA  they  enter  to  feed  upon  the  bait. 
^^^^my, — The  dredges  used   ia   the    oyster   a.u^  ^"\i^\^- 
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fisheries  are  so  rudely  made  as  to  injure  the  more  delicate 
marine  animals,  and  suffer  all  the  minute  things  to  escape.  It 
is  therefore  necessary  to  haye  instruments  specially  adapted  for 
the  naturalist^s  work. 


Fig.  33.  Plan  of  the  Framework  of  a  Dredge,  reduced  to  i. 

Fig.  33  is  a  plan,  and  Fig.  34  a  side- 
view,  of  a  small  dredge,  belonging  to  Mr. 
J.  S.  Bowerbank,  and  suited  for  such 
work  as  a  private  collector  might  do  on 
the  English  coast.  It  is  made  of  wrought 
iron,  with  movable  joints,  so  as  to  fold 
up  and  carry  in  the  hand.  The  bag  attached 
to  the  dredge  is  formed  of  two  pieces  of  - 
raw  hide  (A,  A),  connected  at  the  ends 
and  bottom  by  net  {n)  made  of  cod-line, 
to  allow  the .  water  to  escape ;  and  is 
fastened  to  the  frame  with  copper  wire, 
through  the  eyelet-holes.  The  towing- 
rope  is  attached  to  the  rings  (r,  r),  and 
when  thrown  overboard  it  scrapes  with 
one  or  other  of  the  cutting  edges  (c,  e). 
The  opening  is  made  narrow,  to  prevent 
the  admission  of  large  and  heavy  stones. 

Dredging  should  not  be  attempted  in  a 
rowing-hoat,  xmless  near  the  shore,  in 
smootii  water,  and  with  a  depth  not  ex- 
ceeding 5  or  10  fathoms.  It  may  be 
managed  in  a  light  boat  by  two  persons ; 
one  rowing,  the  other  holding  the  rope  of 
the  dredge  which  is  passed  overboard  near 
the  stem. 

The  whelk  and  oyBter-dredgers  employ 
a  decked  sailing-' vessel,  and  work  several 


¥\g.'i4. 


dredges  simultaneously,  each  requiring  a  person  to  TCvwxs^^  "^^ 
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The  dredges  are  put  overboard  on  the  weather-side,  and  the 
ropes  made  fast  to  a  bulwark  or  thwart;  each  dredger  holds 
the  rope  in  his  hand,  after  giving  it  a  single  turn  round  a  thwart 
or  "belaying  pin,"  to  regulate  the  strain  by  means  of  the 
spare  line.  "WTien  a  sufficient  distance  has  been  traversed,  or 
the  ropes  strain  with  the  weight  of  mud  and  stones,  the  vessel 
is  brought  to,  and  the  dredges  hauled  up  and  emptied.* 

The  length  of  line  required  is  about  double  the  depth  of  the 
water.  If  the  line  is  too  short,  the  dredge  will  only  skim  the 
bottom ;  if  too  long,  it  will  be  in  danger  of  getting  fast.  When 
the  bottom  is  loose  sand  or  soft  mud,  the  line  must  be  short- 
ened, or  the  vessel  have  more  way,  or  else  the  dredge  will  h*^ 
apt  to  get  buried. 

The  strength  of  the  line  ought  to  be  sufficient  to  anchor  tlio 
vessel  in  smooth  water, — though  not,  of  course,  when  there  is 
much  way  on  her, — so  that  if  the  dredge  gets  foul  it  is  necessary 
to  let  out  the  spare  line  and  relieve  the  strain  while  the  vessel 
is  brought  round.  The  dredge  will  then  usually  capsize,  and 
may  be  hauled  up. 

If  the  bottom  is  at  all  rocky,  a  small  strong  dredge  is  best. 
The  line  must  be  shortened,  and  some  additional  precautions 
may  be  taken,  such  as  fastening  the  rope  to  one  ring  of  the 
dredge,  and  tying  the  other  with  spun  yam,  which  will  break 
under  a  sudden  and  dangerous  strain,  and  release  one  end  of 
the  dredge. 

In  dredging  on  coral-ground,  Mr.  Cuming  employed  a  3-inch 
hawser,  and  had  a  patent  buoy  attached  to  the  dredge  by  a 
1 5 -inch  rope.  More  than  once  the  hawser  parted,  and  the  dredge 
was  left  down  all  night,  but  recovered  the  next  day. 

Mr.  McAndrew's  researches  on  the  coast  of  Norway  were 
conducted  in  the  Naiad,  a  yacht  of  70  tons,  and  extended  ftom 
the  shore  to  250  fathom  water.  The  dredge  employed  was  at 
least  twice  as  strong  and  heavy  as  the  one  we  have  represented, 
and  all  forged  in  one  piece,  instead  of  folding  up.  The  bag  was 
fastened  on  the  frame  with  thongs  cut  from  the  hide.  Before 
using,  it  requires  to  be  towed  astern  for  a  couple  of  hours,  to 
soften  it.  In  three  months'  work  only  two  cow-hides  were  used, 
and  one  of  those  was  torn  by  accident  on  sharp  rocks.  Several 
spare  dredges  were  on  board,  in  case  of  emergency,  but  not  used. 

Dredging  in  deep  water  (50  to  300  fathoms)  can  only  be  done 

*  Tlie  collector  may  go  out  with  the  fishennen  and  superintend  his  own  dredge 
Mimost  any  time  of  tbeyear^  although  oyster  catching  is  illegal  in  the  summer.    The 
ecalJop-banka  off  Brighton  are  in  15  fma.  water,  and  nearly  out  ol  t^tgJcvV.  «>l  \«sv^.  \\.  v\ 
oot  always  poesible  to  work  over  them  and  return  the  same  mg\vl. 


ON   COLLECTING   SHELLS.  143 

in  calm  weather,  with  a  light  breeze.     The  yacht  is  brought  to 
the  wind  (by  putting  up  the  helm),  the  foresheet  hauled  to 
windward,  mainsail  hauled  up,  and  mizen  taken  in;  the  gaff 
topsail  also  hauled  up;  she  then  drifts  to  leeward,  and  the 
dredge  is  thrown  overboard  to  windward,  with  the  line  made 
fast  amidships ;  the  spare  line  being  coiled  up  so  as  to  be  giyen 
out  readily.     "When  the  dredge  is  to  be  hauled  in,  the  rope  is 
passed  through  a  movable  block,  fixed  to  the  shrouds,  and  the 
whole  strength  of  the  crew  (fifteen  hands)  called  into  requisition, 
if  necessary.    When  the  depth  does  not  exceed  50  fathoms,  the 
boat,  with  three  men  and  the  two  dredgers,  is  used. 
'  If  the  dredge  gets  fouled,  the  rope  is  passed  into  the  boat, 
brought  over  the  dredge,  and  hauled  up.     In  very  deep  water 
(150  fathoms)  the  line  is  carried  forward  and  made  fast  to  the 
bowa,  and  the  yacht  itself  hauled  up  till  right  over  the  dredge, 
which  is  then  recovered  without  difficulty. 

He  contents  of  the  dredge  are  washed,  and  sifted  with  two 
sieves,  one  **  J-inch,"  the  other  yeiy  fine.  They  are  made  of 
copper  wire,  and  one  fits  into  the  other.  The  dredge  is  emptied 
into  the  coarse  sieve  and  washed  in  the  sea  from  the  boat,  or  if 
in  the  yacht,  they,  are  placed  in  an  iron  frame,  over  the  side 
of  the  vessel,  and  buckets  of  water  poured  on.  The  sediment 
retained  in  the  fine  sieve  may  be  dried  and  examined  at  leisure, 
for  minute  shells. 

The  following  **dredging-papers,"  kept  on  the  plan  recom- 
mended by  Professor  E.  Forbes,  have  been  selected  by  Mr. 
Barrett,  to  illustrate  the  kind  of  shells  found  at  various  zones 
of  depth. 

The  shell-fish  obtained  by  dredging  should  be  at  once  boiled, 
and  the  animals  removed,  unless  wanted  for  examination  (p.  153). 
The  bivalves  gape,  and  require  to  be  tied  with  cotton;  the 
opercula  of  the  univalves  should  be  secured  in  their  apertures 
with  wool.  The  small  imiyalves  may  be  put  up  in  spirit,  or 
glycerine^  to  save  time.  In  warm  climates  the  flies  and  ants 
assist  in  removing  any  remains  of  the  animals  left  in  spiral 
shells,  and  chloride  of  lime  may  be  necessary  to  deodorise  them. 

M.  Petit  de  la  Saussaye  has  given  very  fall  instructions  for 
collecting  and  preserving  shells,  in  the  Journal  de  Conchyliologie 
for  1850,  p.  215,  and  1851,  pp.  102,  226. 

It  is  stated  that  both  the  form  and  colour  of  molluscous 
animals  may  be  preserved  in  a  saturated  solution  of  hydro- 
chlorate  of  ammonia  (10  parts)  and  corrosive  subAimate  ^Y^axX. 
—£zve  dissolved  in  alcohol),  hut  the  preparatioiv  is  e^\>^^"*^^^ 
and  dangerous. 
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DEEDGING  PAPEES,  AND  EEOOEDS  OF  EESEAEOHES 
ON  THE  COAST  OF  NOEWAY. 

Bt  E.  MoAia)BEW,  Esq.,  and  Lucas  Bahrett,  Esq.,  F.G.S. 


Date 
Locality 
Depth 
Ground .. 


•  ••   •••   •••   ••• 


«•••   •••   ••• 


•••   •••   •••   ••• 


•••   •«• 


I. 

July  1st,  1865. 
Tnnnsoe  (Nordland). 
Between  tide  marks. 
Bock  and  sand. 


Species. 


Myatruncata 

Tellina  incarnata  ... 
Astarte  compressa .. 
„     borealis     ... 
Cardium  edule 
Crenella  discors     ... 

Acmaa  teetudinalis 

Miirgarita  undulata 

„       helicina 

Littorinalittorea  ... 

„       rudis 

Lacuna  vincta 

Natica  pusilla 

99       CiCtllSQt    ••       ••• 

Puipura  lapillus     . . . 
Buccinum  undatum 
„        cyaneum 

Bela  turricula 

Doris  Jolinstoni     ... 


Number 

of  living 

specimens. 


6 
Many. 

S 

Many. 
Many. 

Many. 

6 

8 
Many. 
Many. 

2 

2 
Many. 
Many. 
Many. 
Many. 

lU 

8 


Number 

of  dead 

specimens. 


Many. 
Many. 

0 
Many.' "» 
Many. 

0 

0 
0 
0 
0 
0 
0 
0 
0 
Many. 
0 
0 
0 
0 


Observations. 


In  sand. 

In  sand. 

On  sand. 

On  sand. 

In  sand. 

Ck)vering  the  under 

sides  of  stones. 

On  rock. 

On  weed. 

On  weed. 

On  rock. 

On  rock. 

On  weed. 

On  stuid. 

On  rock. 

On  rock. 
On  rock  and  sand. 

On  rock. 

On  rock. 


(Note.)    No  specimens  of  Trochus  or  Patella  vulgata  occurred. 


•  ••        •»• 


•••        • •• 


Date 
Locality 

Depth 

Distance  from  shore 
Ground , 


11. 

July  5th,  1855. 

Near  Hammerf est  (FirJiaarken). 

7  to  20  fathoms. 

Close  to  shore. 

Nullipore  and  sand. 


Saxicava  arctica    ... 

Myatruncata 

Thracia  convexa   ... 
Tellina  proxima     ... 
Mactra  elliptica 
Venus  ovata   

„     striatula 
Cyprina  Islandica ... 
Astarte  compress^. . . 
Cardium  f asciatum 
Modiola modiolus  ... 

j»      jJbaaeolina 


4 

4 

4 

0 

1 

3 
Many. 
Many. 
Many. 

6 

1 

8 


0 
3 
0 
4' 
0 
0 
0 
Many.' 
0 
0 
4' 
0 


Young. 
Young. 
In  sand. 


*  The  accented  namberB  m  ttie  oolxunn  ot  «  deaA  spwirwsna'''  ^^l«  Xa  ^iras^ajtA^  \ 
'^^^^  of  Ck»^^yera  and  Mrac/Uopoda.  .     > 
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Species. 


Lcda  caudata 

Fccten  Islandicus  ... 
CJuton  asellus 

„  mannoreos... 
Acnuea  virginea    . . . 

,,  testudinaria 
Patdia  pellucida  ... 
Dentalium  entale  ..i 
Trochua  tumidus  ... 

„'  cinerarias... 
Uai^Biarita  helicina... 
„  undulata 
„  cinerea ... 
Velutina  leevigata ... 
Bacciniun  ondatum 
Trophon  clathratus 

.,       Gimueri  ... 

Belarnfa 

„  tunicula...     ... 

J^Iangelia  nana      ... 


•  •• 

•  •• 


•  •• 

•  •• 


•  •• 

•  •• 

•  •• 

•  «• 

•  •• 

•  •• 

•  •• 

•  •• 

•  •• 

•  •• 
•*• 

•"• 

•  •• 

•  •  • 

•  •  • 

•  •• 

•  •• 

•  •  • 


NuiiilM>r 

of  living 

spefimena. 


Nninber 

of  tWnd 

specimens. 


2 

1 

0 

y 

3 

0 

2 

0 

8 

3 

0 

1 

6 

0 

4 

3 

liany. 

Many. 

A 

12 

0 

Many. 

Many. 

6 

a 

0 

1 

0 

s 

1 

0 

1 

0 

I 

0 

0 

4 

9 

0 

OlMenurioiu. 


Bate     July  Srd,  1855. 

I<ocality      Island  of  ArnSe  (Finmarken). 

Depth 7  to  22  fathoms. 

Distance  from  shore  ...  Half  a  mile. 

Ground... Laminaria  and  red  weed. 


Saxicava  arctica    ... 
Thracia  con vexa    . . . 

Yenus  ovata    

Cyprina  Islandica  ... 
▲starte  crebricostata 

„     elli|>tica    ... 

„     compreasa ... 
Cftniinm  fHsciaMim 
Ciypfitdiiii  flexuo?(U3 
M*Hliot:t  :n<)«iUilii!i  ... 
CreiieUa  decussuta. .. 

I«eda  i>eniu]a 

Pecten  Islandicus  ... 
Anomia  Ephippium 

„  aculeata  ... 
Chiton  marmoreufl... 
Dentalium  entale  ... 
lYochua  tumidus  ... 

„      cinerarius ... 
Margarita  rinerea ... 
„       undulata 
^       helicina... 

Lacuna  Tini'ta 

Littorina  littoralis ... 

Rissoa  parva 

Kutica  claiisa 

„     pasDla ...    ... 

Velutina  iKvifftUa  ... 
„      Hejulia     .., 


•  •• 

•  •  • 

•  t  • 

•  •  • 


•  •• 

•  •  • 

•  •• 

•  •  • 


•  •• 

•  •• 

•  •• 

•  •« 

•  •  • 


•  •• 

•  •« 

•  •• 


•  •• 

•  •• 


•  •• 

•  •• 


3 

Many.' 

1 

0 

1 

3' 

2 

Many.' 

Many. 

Many. 

12 

Many. 

Many. 

Many. 

Many. 

M:iny. 

1 

«• 

1 

M^ny.' 

Many. 

Many. 

Many. 

M«iy. 

8 

Fragments 

Many. 

0 

Many. 

0 

4 

0 

4 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

Many. 

8 

0 

Many. 

0 

4 

0 

0 

1 

3 

0 

1 

0 

Yoong. 
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Species. 


Trichotropis  borealii 
Kassa  incraaaata 
Mangelianana 
Belatuniciila... 
Trophon  Ouimeii  ... 
M     datlmtui.,. 


•  ••       •••       •••       ••• 


•  ••       •••       •••       ••• 


«••       •••       •••       ••• 


•  ••       •••       ••• 


•••       •••       ••• 


Kumber 

of  living 

specimens. 


Kumber 

of  dead 

specimens. 


Obtervitions. 


IV. 

Dale    ...    JuIy/1855. 

Locality      Vigten  Island  (N.  I>iontheim). 

Distance  from  shore  ...  Quarter  of  a  mile. 

Depth 80  fathoms. 

Ground...    Coralrbank. 


▲rcanodulosa 

8 

fi 

Ledacaudata 

3 

0 

« 

Yoldialucida 

8 

0 

AstartesQccata     

3 

4' 

Pecten  Islandicus 

0 

2* 

Lima  excavata      

0 

1' 

Luoina  Sarsii ...    

0 

1 

Cryptodon  flexaosus     

Modiolaj^iaseolina      

2 

10 

0 
0 

Anomia  ephippium      

Idany. 

0 

Venus  ovata   ...    

0 

2 

Terebratulina  caput^etpentis 

20 

Many. 

Cliiton  asellus 

4 

0 

Pnnctorella  noachina  

2 

0 

1 

2 

M         crassa' ... 

0 

1 

MAiJBsrita  cinerea 

1 

0 

. 

M       alabastrum 

1 

0 

Urophon  barricensis    

1 

0 

, 

Date    ... 

Locality 

Depth  ... 

Distance  from  shore ... 

Qround... 

No.  of  hauls 


•.«    ...    ... 


...    ...    ... 


...    ...    ... 


••.    ...    ... 


...    ... 


V. 

June  28rd,  1855. 
Omnaesoe  (Nordland). 
80  to  50  fathoms. 
Half  a  mile. 
Stones  and  sand.- 
Four. 


Saxicava  arctica    ... 

«•• 

•••         ••• 

6 

3 

Tellina  proxima    ... 

•  •• 

#••         ••• 

0 

1 

Venus  ovata   

•  •• 

•••         ••• 

3 

0 

Small* 

Cyprina  Islandica ... 

•  •• 

•••         ••• 

2 

Many. 

Astarte  elliptica    ... 

•  •• 

•••         ••• 

4 

0 

„     compressa... 
Cazaium  f asciatum 

•  •• 

•••         ••• 

6 

0 

•  •• 

•••         ••• 

3 

0 

^       snecicum... 

•  •• 

•••         •-•• 

5 

4' 

Modiola  phaseolina 

•  •• 

•••         ••• 

200 

l£any. 

Lazge. 

Grenella  niffra. 

Jfacula  nuaeaa      ..» 

•  •• 

••a        a«« 

0 
0 

1 
5 

Large. 

f*      tenuis  t,0    ,0t    ,..     ,,,    ... 
Mm  cnuftata / 

4 

if 

Many. 
0 
10' 

\          lMe». 
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Species. 


Pecten  stiiatiiB      

y,     tigrinns      »    ... 

ff       Mmlllp  ••*      ...      .••      ••■ 

„     Islaadiciis 

Terebratula  cranium    

Terebratolina  caput-serpentis 
Crania  anomala    


Ghitan  Hanleyi     

jjcpcta  CGBca  ••.    ...    ... 

Aduea  Tiivinea    ...    ... 

Filidium  fuTum  •...'" ... 
Pancturella  noachina  ... 
Trochua  millegranua    ... 

Etilima  polita. 

Natica  nitida 

,t     helicoides 

M     puailla 

Yelutina  laevigata 

Trichotropia  torealis     ... 

Naaaa  incrasaata    

FuauB  antiqaua      

Trophon  cliahratua 

Hangelia  tunicula. 

Tornatella  faaciata 
Boccinum  ondatum 
Flearotama  nivalia 


•  •• 

•  *• 

•  •• 

•  •• 

•  •• 

•  •• 

•  •« 

•  •• 

•  ■• 
■  •• 


•  •• 
*•• 

•  •• 

•  •• 

•  •• 


»•• 

•  •• 
••■ 

•  •• 
» •  • 

•  •  • 


•  •• 

•  •• 


Komber 

of  living 

spedmena. 


3 
8 
1 
0 

80 

1 

12 


3 
4 
10 
Many. 
2 
3 
1 
3 
0 
0 
1 
6 
1 
0 
0 
1 
0 
6 
10 


Number 

of  dead 

q^imena. 


0 
6 
0 
1' 
10 
0 
0 


0 
0 
6 
4 
1 
0 
0 
3 
1 
1 
0 
3 
0 
3 
1 
0 
3 
0 
U 


Obaerratioiia. 


Laiga  ■ndfieeent. 


Haftyatonea  had  on 
them  the  attached 
▼alve. 


Caxinated  Var 
Toung. 


•••       Aea 


••e        ••• 


•  e       tee 


Date     ... 

Locality 
Depth  ... 
Diatance  from  shore 
Ground... 
Ko.  of  Haula 


...    ••* 


...    •*. 


VI. 

,    July  20th,  1855. 
North  of  Bolphaoe  (Finmarken), 
180  to  180  fathoms. 
Half  a  mile. 
Sand. 
Two. 


Cyprina  lalandica 

Itettia  CDspidata   ...    ... 

LedaciUidata 

Yoldialocida 

Pecten  Islandicus 

ff     similiB...    ...    ... 

Area  pectunculoidea  ... 
Syndoemya  prismatica... 
Cryptodon  flexnosua     ... 

Mactra  elliptica     

Gardium  fasciatmn 

M      suecicum 

Astarte  aulcata      

Anemia  ephippium 
Crenelia  aecoaaata. 

..      nigra. ... 

Teretm^ula  cranium  ... 
Bnynchonella  peittacea... 

Dentaliran  eouJe 

Puuettuie/Ia  noacbina   ... 

Zepeta  caeca , 

KtettivtaaaaJnUf 


Small. 
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Species. 

Number 

of  living 

specimens. 

Knrnl>er 

of  dead 

specimens. 

Observations. 

Fufliu?  sp.     ...     

Bnccinum  Humphreytianuni     ... 

Belaturricula , 

Maiigarita  ciiierea 

w        undulata      

H       alabaatrum 

0 
0 
9 
8 
0 
0 

0 
4 
2 
I 

'^aie      .a.    «c«    «««    ... 

Locality     

A/epcii  »••  ...  ..•  *«« 
Distance  from  shore ... 
Oround 


July  2Sth,  1855. 

Off  the  Island  of  AmSe  (Fhimaiken). 

200  fathoms. 

Four  miles. 

Mud. 


Pecten  similis .. 

Cryptodon  flexuosus     

Kessra  cuspidata    

Area  pectunculoides     

Kucula  tenuis 

Yoidia  Incida ... 

Modiola  phaseolina      

Cardiura  suecicum 

Crenera  decussiita 

Astaite  crebricostata    

Terebratula  cranium    

Pentalium  entale 

„    quinquangulare  (Forbes) 

Eulima  bilineata   ... 

Euiimella  Scillae    

Mangelia  trevelllana    . 

Belarufa 

Fhiline  quadrata  ...    , 


... 


2' 

0 

1 

3 

0 

6 

0 

0 

0 

f- 

2 

8 
0 
2 
S 
1 
I 
1 


DEEDGIKa  PAPEES,  OE  EECOEDS  OF  EESEAEOHE 

IN  THE  -aSGEAN  SEA. 

By  Pbofessoe  E.   Fobbes. 
I. 


Date     ... May  29th,  1841. 

Locality      Nousa  Bay,  Parot. . 

Distance  from  shore ...  Within  the  Bay. 

Depth  ... 5  to  6  fathoms. 

Oround. Mud  and  sandy  mod. 


•  •• 


Pinna  squamosa 
Modiola  tiilipa... 
Pecten  polymorphus 
^     hyalinus     ... 
KaoiiFa  mM/^fgaritacea 
Cjtherea  chione 
p,        renetiana 
ff       apicalia 


...    •••  .  •*.    •*. 
...    ...    ... 

...    *..    ... 

...    ...    ... 

—    #•■  .(.  ... 

«•«    #•«  ...  ...  I 

^     ...  ,,,  ,,,  I 

••    «••     ^,  ,,,  I 


0 

1 

1 

0 

4 

6' 

1 

0 

0 

40* 

0 

I 

1 

»-S» 

1 

•2-1* 

\ 


In  sandy  nnid. 
Li  daik  VDmX. 
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species. 


!••  •••  ••• 


Artemis  lincta 

Tapes  vii^nea      

Veinis  verrucosa 

Tellina  donacina   

„      balaobtina. *  ... 

Syndosmya  alba    

Ludualactea...    

-f,     s<|ttainoea 

„      rotuiidata 

Cardimn  nisticnm 

,«      exi^om 

Cardita  «iilcata      

Patella  scutellaxis 


Calyptnea  Sinensia 

Bulla  hydatis 

Tuniteua  3  plicata 

Ttechus  canaliculate^  ... 

Cerithium  lima     

,,        yulgatum 

Murex  fistulosus    

Aplysia  depilans    

Ostnea  plicatula 


•••        ••• 


•••        ••• 


■  ••        • •*        ••• 


•  •  • 

•  •• 

•  t« 


•  •  • 

•  •• 

•  e« 

•  •• 

•  •• 


•  •• 

•  •  • 

•  •• 

•  •• 

■  •• 

•  •• 


Number 

of  living 

specimens. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 

0 
0 
0 
0 
0 
12 
1 
1 
0 


Number 

of  dead 

specimens. 


1' 

5* 

5' 

1-3' 

y 

2-10' 

2-28' 

8' 

4' 

1' 

r 

V 

1 

9 

1 
1 
4 
3 
8 
0 
0 
lO* 


Obserrations. 


A  stroDtVBlTt 


Washed  in  from 
shor*. 


Zndaikmod. 


•  ••       ■••       ••• 
• t •       ••• 


Date 

Locality 

Depth  ...    ...    ... 

Distance  from  shore 
Ground ... 


n. 

Sept.  14th,  1842 
Ghulf  of  Smyrna. 
26  fathoms. 
Two  miles  and  a  half. 
Fine  brown  mud. 


Avicnla  Tarentina 

Saxicava  arctica    


3 
0 


Full  grown,  adhering 
to  each  other. 


in. 

»ate     August 6th,  ],841* 

LocaUty      Oft  northern  extremity  of  Paroa. 

Depth 40  fathoms. 

Distance  from  shore ...  Three  miles  and  a  half. 

Ground Weedy. 


Fecten  pusio  ...    ... 

ff     opercnlaris 

Nocnla  mar^:aritacea    

Cydierea  apicalis 

Cardita  squamosa 

Cardium  papillosum     

Fusos  fasciolaroides     

Murex  brandaris   ■••• 

Yermetus  gigaa     

,,       comeus 

Trochns  exignus    

Turbo  mgosus 

Flenrobranchna  soididus     ... 
Doris  tenerrina     .*.    «««    /.. 
^    grsciliB  *«•    •••    •«•    ... 
f,     cocdncB      ...    «fl»    ... 
AMadiaxDf  fourapecie§ 
JpiidJum,  twogpedeB 


6 
■0 
0 
0 
1 
0 
1 
0 

o 

3 
8 
1 
1 
2 

2 

1 


4' 

1 

V 

V 

V 

2 

0 

3 

1 

0 

2 

0 

0 


Small. 


New. 


New. 


lio 
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Date 

Locality 

Depth  ... 

Oronnd... 

Distance  &om  shore ... 


•••  •••  •••  ••• 

•••  .••  ••• 

•••  •••  •.. 

•••  *••  ... 


IV. 

Sept  16th,  1841. 

Off  Ananas  Bocks. 

105  fathoms. 

Nullipore. 

From  Bocks  three  miles,  from  Miiu  ten  milee. 


Species. 


Terehratula  vitrea ... 
Mefterlia  tmnoata ... 
Aigiope  decollata  ... 
„      seminulum 
Mcnnsia  anomioides 

Crania  ringens      ... 
Lima  elongate 
Pecten  concentricos 

M  fenestratns... 
Spond^os  Gussoni.. 
Arcalactea 

n   scabra    

Keasra  cuspidata    . . . 

„  attenoata  ... 
Fustis  echinatus  ... 
Pleorotoma  dispata 


ft        maraTignsB... 

„         abyssicwla ... 

Slitra  phUippiana 

Cerithinm  lima      

Trochus  tinei 

«,      exigous    

Tnibo  saoguinens 


Bissoa  reticulata  ... 
Emaiginula  elongata 
Pileopeis  Hungaricns 
Acmisa  miioolor  ... 
Atlanta  Peronii     ... 


Hyalea  gibbosa     ... 
Cfeodora  pyramidata 

Cxiseisclava 

„     spinifera    ... 


...    ...    ... 


...    ...    ... 


...    ...    ... 


...    ...    ... 


...    ...    *•• 


... 
... 
... 

... 

... 
... 
... 
... 
... 
... 
»•• 

... 
... 

... 
... 
... 
... 
... 


... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 

... 

... 
... 
... 

... 
... 
... 


lYamber 

of  living 

specimens.- 


0 

80 

100 

18 

1 

0 
0 
0 
0 

1 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 

0 


4 
0 
0 

1 

0 


Number 

ef  dead 

specimens. 


0 
0 
0 
0 


2' 

100-20' 
400-6' 
10-8' 
0 

6- 
5' 
1' 
2* 
1' 
7' 
2' 
1' 
1' 
2 
2 

2 

4 
4 
8 
6 
9 
24 


11 
8 
1 

24 
2 


Observatioos. 


1» 
8 

7 
10 


Dead  ana  worn. 
Of  all  ages. 
Of  all  ages. 

Adhering  to  T.  vitrea. 
New. 

New. 
New. 
New. 


New. 

Hitherto  known  only 

fossil. 

New. 

New. 

New. 


Hkherto  known  only 
fossil  in  the  Medi- 
terranean basin. 


Small. 

New. 
Ihcrasted  with  nnl- 
tipore,  and  thus 
rendered  solid. 


V. 


Date     Nov.  25th,  1841. 

Locality     ...    ...    ...  S.  extremity  of  Oidf  of  2iacn. 

Depth 230  fathoms. 

Distance  from  shore  ...  One  mile  (shore  steep). 

Ground. Fine  yellowish  mud. 


Terebratola  vitrea ... 
Syndosmya  profnndissima  ... 

•Atva  jmhricata      

J^entaUum  quinqaaagalare ... 
j^jaiem gibboea     ,..    ... 
^^on pyramidata    ... 


...    ... 


...    ...    ...    ... 


•'•    ...    ...    ... 


...    ... 


*'*    ... 


0 
0 

1 

1 

0 
0 

0 


2» 

8' 
1' 
0 
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The  distribution  of  the  Mollueca  in  Depth  has  been  inyestigaied 
by  MM.  Audouin  and  Milne-Edwards,  M.  Bars,  and  Professor 
E.  Forbes.  By  these  observers  the  sea-bed  is  divided  into  four 
principal  regions : — 

1.  The  Littoral  zone,  or  tract  between  tide  marks. 

2.  The  Laminarian  zone,  from  low  water  to  15  fSftthomSi 

3.  The  Coralline  zone,  from  15  to  50  fathoms. 

4.  The  deep-sea  coral  zone,  50  to  100  fathoms  or  more. 

1.  The  Littoral  zone  depends  for  its  depth  on  the  rise  and  fSedl 
of  the  tide,  and  for  its  extent  on  the  form  of  the  shore.  The 
shells  of  this  zone  are  more  limited  in  their  range  than  those 
which  are  protected  from  the  vicissitudes  of  climate  by  living 
at  some  depth  in  the  sea.*  In  Europe  the  characteristic  genera 
of  rocky  shores  are  Littorina,  Patella,  and  Purpura;  of  sandy 
beaches,  Cardium,  Tellina,  Solen;  gravelly  shores,  MytUue; 
and  on  muddy  shores,  Xte^rana  and  Pullastra,  On  rocky  coasts 
are  also  found  many  species  of  Haliotis^  Siphonaria,  Mesurella, 
and  Trochus;  they  occur  at  various  levels,  some  only  at  the 
high- water  line,  others  in  a  middle  zone,  or  at  the  verge  of 
low- water.  Cyprcea  and  Conua  shelter  under  coral-blocks,  and 
Cerithium,  Terehra,  Natica,  and  Pyramidella  bury  in  sand  at  low 
water,  but  may  be  found  by  tracing  the  marks  of  their  long 
burrows.    (Macgillivray.) 

2.  Laminarian  zone, — ^In  this  region,  when  rocky,  the  tangle 
{Laminaria)  and  other  sea- weeds  form  miniature  forests,  the 
resort  of  the  vegetable  feeding  mollusks — Lacuna,  Biasoa,  Nacella, 
Trochus,  Aplyeia,  and  various  Nudihranchiata.  On  soft  sea-beds 
bivalves  abound  and  form  ihe'prQj  of  Buccinum,2Tas8a,  andNatica. 
Prom  low-water  to  the  depth  of  one  or  two  fathoms  on  muddy 
and  sandy  shores,  there  are  often  great  meadows  of  grass-wrack 
(Zostera)  which  afiPord  shelter  to  numerous  shell-fish,  and  are 
the  haunt  of  the  cuttle-fish  and  calamary.  In  tropical  seas,  the 
reef-building  corals  often  take  the  place  of  sea-weeds,  and 
extend  their  operations  to  a  depth  of  about  25  fathoms.  ,  They 
cover  the  bottom  with  living  verdure,  on  which  many  of  the 
carnivorous  mollusks  feed,  while  some,  like  OvuZttm  and  Purpura, 
browse  on  the  flexible  Gorgonioe.  To  this  zone  belong  the 
ojrster-banks  of  our  seas,  and  the  pearl-fisheries  of  the  south ; 
it  is  richer  than  any  other  in  animal  life,  and  affords  the  most 
highly  coloured  shells. 

Some  of  the  Httoral  •hells,  mce  jPurpura  lapUlut  and  Littorina  ^^^JJ^^'^J^ 
tn^wmmmiB^Jamd  condition,  but  commence  life  as  cravrlera,mO\»^«»«^«'^*^^ 
MbeiL    TbaJr  babitg  an  Blaggiab,  and  meir  diffusion  Ixy  oi^toax^  Tftws»  !»»»•  ^ 
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3.  Coralline  zane. — In  northern  seas  the  belt  of  sea-weed  that 
.fringes  the  coast  is  succeeded  by  a  zone  where  horny  zoophytes 
abound,  and  the  chief  vegetable  growth  consists  of  NuUipore, 
which  covers  rocks  and  shells  with  its  stony-looking  incrusta- 
tions. This  zone  extends  from  15  or  2d,  to  35  or  50  fathoms, 
and  is  inhabited  by  many  of  the  predacious  genera — Buccinum, 
FusuSy  Fleurotoma,  Natica,  Aporrhais,  Philine,  Velutina  ;  and  by 
vegetable  feeders,  such  as  FiasurelUiy  Emarginulay  Ftleopsia, 
EtUirna,  and  Chemnitzia,  The  great  banks  of  scallops  belong 
to  the  shallower  part  of  this  region,  and  many  bivalves  of  the 
genera  Xi'ma,  Arca^  Niicula,  Astartey  VenuSy  ArtemiSy  and  Corhula, 

4.  Deep-sea  Coral-zone, — ^From  50  to  100  fathoms  the  Nvllipore 
still  abounds,  and  small  branching  corals  to  which  the  Tere- 
hratula  adhere.  In  northern  seas  the  largest  corals  {Oculina 
and  Primnoa)  are  found  in  this  zone,  and  shells  are  relatively 
more  abundant,  owing  to  thiB  uniformity  of  temperature  at  thesia 
depths.  These  deep-water  shells  are  mostly  small  and  destitute 
of  bright  colours ;  but  interesting  from  the  circumstances  under 
which  they  are  found,  their  wide  range,  and  high  antiquity. 
.Amongst  the  characteristic  genera  are  Crania,  Thetis y  Neceray 

CryptodoUy  Yoldiay  Dentaliumy  and  ScxsaureUa,  In  the  mud 
brought  up  from  deep  water  may  be  often  found  the  shells  of 
Ptcrqpoda,  and  other  mollusca  which  live  at  the  surface  of  the 
sea.  In  the  ^gean  Sea  there  is  deep-water  within  one  or  two 
miles  of  the  coast ;  but  in  the  British  Channel  the  depth  seldom 
amounts  to  more  than  20 — 40  fathoms. 

When  registering  the  results  of  dredging  operations,  it  is 
important  to  distinguish  between  dead  and  living  shelUy  as  in  the 
preceding  Tables ;  for  almost  every  species  is  met  with,  in  the 
'  condition  of  dead  shelUy  at  depths  far  greater  than  those  in  which 
it  actually  lives.  On  precipitous  coasts  the  littoral  shells  fall 
into  deep  water,  and  are  mingled  with  the  inhabitants  of  other 
zones ;  currents  also  may  transport  dead  shells  to  some  distance 
over  the  bed  of  the  sea.  But  the  principal  agents  by  which  so 
ipany  decayed  and  broken  shells  are  scattered  over  the  bed 
of  the  deep-sea,  must  be  the  mollusk-eating  fishes.  Of  270 
species  of  boreal  shells  described  by  Dr.  Gould  (p.  60)  more 
than  half  were  obtained  from  the  maws  of  fishes,  in  Boston 
market.  Cod-fish  do  not  swallow  the  large  whelk-shells,  but 
some  idea  of  the  number  they  consume  may  be  derived  from 
the  fELct  that  Mr.  Warington  has  obtained  the  muscular  foot 
^ad  operculum  of  above  100  whelks,  of  large  size,  besides 
^^f^tdtiea  of  Crustacea,  from  ihQ  maws  of  three  co^-^^  ^to^svtc^^ 
'**  the  London  market     Bivalve  shells,  like  tlie  ^oVaiia,  wi^^Saa 
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rare  Fanopcea  Norvegica  are  swallowed,  and  ejected  again  with 
eroded  surfiEices.  The  haddock  swallows  shells  still  more  indis- 
criminately, and  Mr.  M'Andrew  has  found  great  numbers  of 
rare  Pectens  in  them,  but  generally  spoiled.  The  cat-fish  and 
skate  break  up  the  strongest  shell-fish  with  their  teeth — account- 
ing for  the  many  angidar  fragments  met  with  in  the  dredge, 
and  in  recent  deposits. 

The  following  are  examples  of  shells  obtained  from  great 
depths : — 


Norway,    (M* Andrew.) 

Living  shells. 

Fatboms. 

Cerithimn  metula  20—150 

Margarita  cinerea 10 — 130 

Dentalimn  entale    200 

Limeasarsii 120 

Leda  pTgmsa 200 

Yoldia  limatula 120 

Thetis  kareni  40^100 

Cryptodon  flexuoBus   200 

Off  the  Cape.    (Belcher.) 

BuccinumP  clatUratum 136 

VQlatilithe^abyssicola   132 

Fectnnciilus  Belcheri 120 

JEgean,    (Forbes.) 

Liviug.  Dead. 

Terebratula  fitrea  100  230 

Aigiope  decollata   100  110 

Crania  ringens ^ 03  150 


^£gean,   (Forbes.) 

Living.  Dead. 

Murex  vaginatus 150 

Fusos  muricatus 80—96  150 

Nassa  intermedia 45—185 

Cerithimn  lima 3—80  140 

Chemnitzia  fasGiata  ...  110—150 

Eulima  distorta  69—140 

Scalaria  hellenica   110 

Bissoa  reticnhkta 55  185 

Trochus  exasperatus  ...  10—105  165 

Scissurella  plicata  70—150 

Acmea  unicolor 60— 105  150 

Den'aliam  qainqnangn!are  150—290 

Bulla  ntriculus 40—140 

Spondylus  GoBSonii    ...         105 

Pecten  Hoskynsii      ....  186-200 

Area  imbricata 90—230 

Neaera  cuspidata 12—186 

Thetis  anatinoidea  40—150 

KelUa  abyssicola 70—180  200 

Syndosmya  prof  undissima  80—185 


Preserving  moUmcoiLS  animals  for  exa/minaUon. 

When  shell-fish  are  killed  by  sudden  immersion  in  hot  water 
or  strong  spirit,  great  and  unequal  contraction  is  caused,  d.s- 
torting  the  muscular  parts  and  rupturing  the  membranes* 

Experiments  have  yet  to  be  made  for  the  discovery  of  means 
whereby  these  and  other  marine  animals  may  be  paralysed  and 
killed,  without  altering  the  ordinary  condition  of  their  organs.* 

Glycerine  is  the  best  medium  for  preseryii^  such  objects  as 
the  uniyalye  shell-fish,  intended  for  the  examination  of  their 

*  The  brittle-atara  (Ophwcoma)  are  killed  by  sudden  hxmiei8l(miiilt^&V'<irei(At\  v^^> 

the  Aetvna  may  be  stupiiled  bj  adding  fresh- water  drop  by  drop  uaXSi  \!bAi  V»^  ^^ 

power  of  retracting  tbeir  tentacles.    But  the  bivalves  (sucYi  aa  Hiolas'^  mtt:9  ^A^U^^^:^ 

staie  water  tiU  tbeir  valves  tall  off  with  incipient  decomposition,  ttad  ^eX  ^^  xwaacv^a* 

M^oaa  retain  tbeir  iaitataUtjr,  and  contract  slowly  aad  compleleVy^-w^:^*^  ^^a«i*^'> 
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lingual  t^eth ;  for  if  put  up  in  strong  spirit  they  become  so 
liard  that  it  is  almost  impossible  to  make  good  preparations  from 
them,  and  in  weak  spirit  they  will  not  keep  for  any  length  of 
time. 

AlcohoL — The  cheapest  alcohol  for  preserving  natural  history 
objects,  at  home,  is  sold  as  *'  methylated  spirit ;"  it  contains  ten 
per  cent,  of  ordinary  wood  spirit,  and  being  ^ndrinkable,  is  free 
of  duty.  When  many  specimens  are  put  up  together  the  spirit 
becomes  much  diluted,  and  should  be  changed.  The  soft  tissues 
of  biyalves,  and  spiral  bodies  of  the  uniyalyes  soon  decompose 
in  weak  spirit.  But  for  permanent  use,  in  Museums,  proof 
spirit  may  be  diluted  with  an  equal  bulk  of  water.  Cotton  wool 
may  be  put  with  the  specimens  in  spirit,  especially  with  cuttle- 
fish, to  preserve  them  from  distortion  by  pressure. 

Ooadhy*6  eoltdion  ia  prepared  by  dissolving  ^  lb.  of  bay  salt, 
20  grains  of  arsenious  acid,  or  white  oxide  of  arsenic,  and  2 
grains  of  corrosive  sublimate,  in  1  quart  of  boiling  rain-water. 

Burners  aolvHon  (chloride  of  rinc),  largely  diluted,  is  now 
used  at  the  British  Museum  for  the  preservation  of  fishes  and 
other  objects,  in  glass  jars.    It  has  several  advantages  over 
spirit ;  being  undrinkable,  and  not  inflammable,  and  the  con 
centrated  solution  (sold  by  all  druggists)  is  much  less  bulky. 

Muriixte  of  Ammonia  is  recommended  by  Mr.  Quskoin,  for 
removing  any  unpleasant  odours  which  may  arise  from  prepara-" 
tions  when  taken  out  of  spirit  for  examination.    (See  p.  143.) 

A  solution  of  Chloride  of  XJakivm  has  been  employed  by 
General  Totten,  United  States  Engineers,  for  preserving  the 
flexibility  of  the  epidermis  in  various  sheUs.  The  solution  of 
this  deliquescent  salt  (which  any  one  can  make  by  saturating 
hydrochloric  acid  with  marble)  keeps  the  object  which  has  been 
steeped  in  it  permanently  moist,  without  injuring  its  colour  or 
texture ;  while  its  antiseptic  properties  will  aid  in  the  preserva- 
tion of  matters  liable  to  decay,  (^^fessor  J.  W.  Bailey,  in 
(HUiman*$  Journal,  July,  1854.)  t     . 


PART  II. 

SYNOPSIS    OF    THE    OENEBA. 


Chaptsb  L 

CLASS  I.-OBPHALOPODA, 

Thb  cephalopoda  are  represented  by  the  common  sqnid,  the 
nautilus,  and  the  ammonite ;  forms  with  which  most  of  us  are 
more  or  less  familiar.  They  possess  a  more  complicated  struc- 
ture than  any  other  group  of  the  mollusca ;  but  in  this  respect 
they  are  much  inferior  to  the  vertebrate  animals,  in  whom 
the  setting  apart  of  particular  organs  for  the  performance  of 
distinct  functions  is  developed  to  so  high  a  degree.  We  cannot 
trace  a  series  of  gradational  forms  between  the  highest  oepha- 
lopod  and  the  lowest  vertebrate ;  but  we  can  descend  from  the 
more  to  the  less  specialised  forms  of  mollusca,  which  ultimately 
merge  in  one  direction  in  such  creatures  as  Fa^dota^  amo;ig 
entozoa;  and  in  another  direction,  to  forms  like  VortweUa^ 
through  the  intermediate  genera —- PedtceZZtna,  among  the 
Bryozoa,  and  Perophora  among  the  Asddians.  It  is  conse- 
quently much  easier  to  define  the  higher  than  the  lower 
boundaries  of  a  great  primary  group.  The  points  of  analogy 
between  the  cephalopods  and  the  vertebrates  are  the  intemid 
skeleton,  the  similarity  in  the  form  of  the  blood  corpuscles,  and 
in  the  capillary  structure  of  the  portion  of  the  circulatory 
^stem  situated  between  the  arteries  and  veins. 

The  cephalopods  move  partly  by  means  of  a  series  of  long 
muscular  arms  arranged  round  the  mouth,  partly  by  meauB  of 
fins,  or  fiaps,  attached  on  each  side  of  the  body,  and  partly  by 
the  forcible  expulsion  of  water  through  a  tube  or  siphon. 

Unlike  most  of  the  mollusca,  they  are  symmetrical  animals, 

having  their  right  and  left  sides  equally  developed.    Their  ehdll 

is  usually  straight,  or  coiled  in  a  vertical  plane.    T^e  TiKO^s^oaE 

and  argonaut  alone  (of  the  liring  tribes)  Tiave  extexusSL  ^^^\ 

the  rest  are  termed  '^  naked  cephalopods,"  because  ^e  €i^^'^ 

internal.    Tbe^  h&ye  powerM  jaws,  aotang  ^ex^c»X\:j ,  \i!l«  ^ 
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mandibles  of  birds.  The  tongue  is  large  and  fleshy ;  part  of  its 
surface  is  sentient,  whilst  the  rest  is  armed  with  recurved  spines ; 
their  eyes  are  large,  and  placed  on  the  sides  of  the  head.  In  all 
probability  they  possess  the  faculty  both  of  smelling  and  hearing. 
All  are  camiyorous,  and  liye  in  the  sea. 

The  nervous  system  is  more  concentrated  than  in  the  other 
molluaca,  and  the  brain  is  protected  by  a  cartilage.  The  respira- 
tory organs  consist  of  two  or  four  plume-like  gills,  placed 
symmetrically  on  the  sides  of  the  body,  in  a  large  branchial 
cavity,  opening  forwards  on  the  under*  side  of  the  head :  in  the 
middle  of  this  opening  is  placed  the  siphon  or  funnel.  The  sexes 
are  always  dis^ct.  The  cephalopoda  are  divided  into  two 
orders,  the  names  of  which  are  derived  from  the  number  of  the 
hranchice. 

Obdee  I.— Dibranchiata,  Owen. 

.  Animal  swimming;  naked,  ffead  distinct.  JS^^ea  sessile, 
prominent.  Mcmdiblea  homy  (PI.  I.,  fig.  2).  Arms  eight  or 
ten,  provided  with  suckers.  Body  round  or  elongated,  usually 
with  a  pair  offina;  hranchice  two,  furnished  with  muscular 
ventricles ;  ink-gland  always  present ;  funnel  a  complete  tube. 

SAe^Z  internal  (except  in  argonauta),  homy  or  shelly,  with  or 
without  air-chambers.     The  shell  of  the  argonaut  does  not 
.correspond  with  the  ordinary  shell  ofmollusks.  (See  p.  39.) 
*    The  typical  forms  of  the  cuttle-fishes  were  well  described  by 
.Aristotle,  and   have  been   repeatedly  examined   by  modern 
'naturalists  i  yet,  until  Professor  Owen  demonsirated  the  exist- 
ence of  a  second  order  of  cephalopods,  departing  from  all  the 
^above-mentioned  characters,  it  was  not  clearly  understood  how 
•inseparably  the  organisation  of  the  cuttle-fishes  was  connected 
with  their  condition  as  swimming  molluacay  breathing  by  two 
,gills.    There  are  two  types  of  lung  structure  among  the  dibran- 
chiates.    Thus,  in  Octopus  and  Sepia  the  gills  form  a  cylinder, 
while  in  Loligo  and  other  genera  they  form  a  half  cylinder. 

The  characters  which  co-exist  with  the  two  gills,  are  the 
internal  rudimentary  shell,  and  the  substitution  of  other  means 
of  escape  and  defence,  than  those  which  an  external  shell  would 
have  afforded ;  viz.,  powerful  arms,  furnished  with  suckers ;  the 

*  According  to  the  established  usage,  we  designate  tiiat  the  under  or  ventral  side  of 
Jha  body,  on  which  the  funnel  is  placed.    But  if  the  cuttle  fishes  are  compared  with 
Me  nacIeobnmcbBf  or  the  naaUIUB  with  the  holostomatoua  gBBteTopo&ft^  \3a.«i\i  «x.\crcvU. 
^^M/qffea  aeem  to  favour  an  opposite  conclusion.    Tliere  are  moi^y  tetma  \t\  >3afe  ^\vvOr. 
^^«/W  /to  mialead,  such  as  Una,  arma,  &c. ;  they  have  a  deftnvU  meoamR  HjXievx  «^>i\vtA 
^  ^»rt0fyntM,  but  not  ao  ythea  applied  to  the  invertebraHu 


CEPHALOPODA.  157 

secretion  of  an  inky  fluid,  with  wliicli  to  cloud  the  trater  and 
conceal  retreat ;  more  perfect  organs  of  vision ;  and  superadded 
brancMal  hearts,  which  render  the  circulation  more  vigorous. 

The  suckers  {antlia  or  acetabula)  form  a  single  or  double  series 
on  the  inner  surface  of  the  arms.  From  the  margin  of  each 
cup,  the  muscular  fibres  converge  to  the  centre,  where  they 
leave  a  circular  cavity,  occupied  by  a  soft  caruncle,  rising  from 
it  like  the  piston  of  a  syringe,  and  capable  of  retraction  when 
the  sucker  is  applied  to  any  surface.  So  perfect  is  this  mechanism 
for  effecting  adhesion,  that  while  the  muscular  fibres  continue 
retracted,  it  is  easier  to  tear  away  the  limb  than  to  detach  it 
from  its  hold.*  In  the  decapods,  the  base  of  i^Q  piston  is  sur- 
rounded by  a  horny  dentated  hoop ;  which  in  the  uncinated 
calamaries  is  folded,  and  produced  into  a  long  sharp  claw. 

The  ink-hag  (Fig.  40)  is  tough  and  fibrous,  with  a  thinsil  very 
outer  coat;  it  discharges  its  contents  through  a  duct  which 
opens  near  the  base  of  the  funnel.  The  ink  was  formerly  used 
for  writing  (Oicero),  and  in  the  preparation  of  sepiay\'  and  from 
its  indestructible  nature,  is  often  found  in  a  fossil  state. 

The  skin  of  the  naked  cephalopods  is  remarkable  for  its 
variously  coloured  vesicles,  or  pigment-cells.  In  sepia  they 
are  black  and  brown ;  in  the  calamary,  yellow,  red,  and  brown ; 
and  in  the  argonaut,  and  some  octopods,  there  are  blue  cells 
besides.  These  cells  alternately  contract  and  expand,  by  which 
the  colouring  matter  is  condensed  or  dispersed,  or  perhaps 
driven  into  the  deeper  part  of  the  skin.  The  colour  accumulates, 
like  a' blush,  when  the  skin  is  irritated,  even  several  hours  after 
separation  from  the  body.  During  life  these  changes  are  under 
the  control  of  the  animal,  and  give  it  the  power  of  changing  its 
hue,  like  the  chameleon.  In  fresh  specimens,  the  sclerotic  plates 
of  the  eyes  have  a  pearly  lustre ;  they  are  sometimes  preserved 
in  a  fossil  state. 

The  aquiferous  pores  are  situated  on  the  back  and  sides  of  the 
head,  on  the  arms  {brachial) y  or  at  their  bases  {Jmccal  pores)* 

The  mantle  is  usually  connected  with  the  back  of  the  head  by 
abroad  ("nitcAaZ")  muscular  band;  but  its  margin  is  some- 

*  **  The  complex,  irritable  mechanism  of  all  these  suckers  is  under  the  complete 
control  of  the  uiimal.    Mr.  Broderip  informs  me  that  he  has  attempted,  with  a  hand- 
net,  to  catch  an  octopus  that  was  floating  by,  with  its  long  and  flexible  arms  entwined 
round  a  flsh,  which  it  was  tearing  with  its  sharp  hawk's  bill ;  it  allowed  the  net  to 
approach  within  a  short  distance  before  it  reiinqui5hed  its  prey,  •when,  Vtk.  Ka  VmXsxA^  v» 
relaxed  its  thousand  anckera,  exploded  its  inky  ammunition,  and  t«pHd\7  t«\i^».V^> 
under  cover  of  the  cloud  which  it  had  occasioned,  by  rapid  and  yigoto\»  aicwftwa  ol  "»^ 
eUvtUur  web. " — Owen, 

f  ladJan  ink  and  aepia  are  now  made  of  Jamp-Binoke,  or  o!  ptepwe^  (caaMC»^^• 
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times  free  all  round,  and  it  is  supported  only  by  cartilaginous 
ridges,  fitting  into  corresponding  grooves,  and  allowing  con- 
siderable freedom  of  motion. 

The  cuttle-fishes  are  generally  nocturnal,  or  crepuscular 
animals,  concealing  tbemselyes  during  the  day,  or  retiring  to  a 
lower  region  of  the  water.  They  inhabit  every  zone,  and  are 
met  with  near  the  shore,  as  well  as  in  the  open  sea,  hundreds  of 
miles  from  land.  They  attain  occasionally  a  much  greater  size 
than  any  other  moUusca.  MM.  Quoy  and  Gaimard  found  a  dead 
cuttle-fish  in  the  Atlantic,  under  the  equator,  which  must  have 
weighed  2  cwt.  when  perfect;  it  was  floating  on  the  surface, 
and  was  partly  devoured  by  birds.  Banks  and  Solander  also 
met  with  one  under  similar  circumstances  in  the  Pacific,  which 
was  estimated  to  have  measured  ^ix  feet  in  length.  (Owen.) 
The  arms  of  the  ootopods  are  sometimes  two  feet  long.*  From 
their  habits,  it  is  difficult  to  capture  some  species  alive,  but 
they  are  frequently  obtained,  uninjured,  from  the  stomachs  of 
dolphins  and  other  cetaceans  which  prey  upon  them. 

Sbotiow  a.-— Octqpoda. 

ArrMy  eight ;  suckers  sessile.  Eyes  fixed,  incapable  of  rotation. 
Body  united  to  the  head  by  a  broad  cervical  band.  Branchial 
chamber  divided  longitudinally  by  a  muscular  partition.  Oviduct 
double;  no  distinct  nidamental  gland.  8h>ell  internal  and 
rudimentary. 

The  Octopods  differ  from  the  typical  cuttle-fishes  in  having 
only  eight  arms,  without  the  addition  of  tentacles ;  their  bodies 
are  round,  and  they  seldom  have  fins. 

The  males  and  females  have  a  general  resemblance  to  each 
other ;  although  the  form  and  appearance  of  the  sexes  are  very 
distinctive.  But  until  recently  our  knowledge  on  the  subject 
has  been  confused.  In  all  male  cuttle-fishes  one  of  the  eight 
arms  presents  a  peculiar  appearance  and  undergoes  a  special 
development,  fitting  it  for  the  purpose  of  helping  forward  the 
work  of  reproduction  of  the  species.  In  many  cases  it  is  so 
altered  as  to  be  incapable  of  acting  as  a  locomotive  organ. 
According  to  Dr.  Muller,  the  arm  is  detached,  after  it  has  been 
filled  with  semen,  and  is  fixed  on  to  the  female.  The  arm,  or 
whatever  it  may  be  that  is  so  attached,  was  formerly  mistaken 

^  I^mys  AfoMffort,  JiBving  represented  a  **  kralcen  octopod,"  in  the  act  of  scn'tling  a 
ihree-maBter,  told  JiT.  Defrance  ihalt  if  this  were  "  BwaILowe&«^^  \i«  NvoKiiLOL  Va\a&  xkKsl 
tuiition  represent  tbe  monster  embracing  the  Straita  of  Qibnltw,  oc  c«B«&2a&^«k'«\tfjU& 
^aaaixm  of  Bhxp».  (JD'QrbigDy). 
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for  a  parasitic  worm;  and  more  recently  it  has  been  regarded 
as  the  spermatophore  by  some,  and  as  the  entire  male  animal 
by  other  naturalists,  under  the  name  of  hedocalylvs.  The 
hectocotyle  of  tremodopua  is  shown  in  Fig.  3,  PI.  I.  The  body 
is  worm-like,  with  two  rows  of  suckers  on  the  ventml  surface, 
and  an  oval  appendage  at  the  posterior  end.  The  anterior  part 
of  the  back  is  Mnged  with  a  double  series  of  branchial  fila- 
ments (2d0  on  each  side).  Between  the  filaments  are  two  rows 
of  brown  or  yiolet  spota,  like  the  pigment  cells  of  the  tremoctopus. 
The  suckers  (40  on  each  side)  closely  resemble  those  of  the 
tremoctopus,  in  miniature.  Between  the  suckers  are  four  or 
five  series  of  pores,  the  openings  of  minute  canals,  passing  into 
the  interior  part  of  the  body.  There  is  an  arteiy  and  vein  on 
each  side,  giving  branches  to  the  branchial  filaments,  while 
a  nerve  runs  down  the  centre.  The  oval  sac  encloses  a  small  but 
very  long  convoluted  tube,  ending  in  a  muscular  sac  containing 
spermatozoa; 

The  hectocotyle  of  the  argonaut  was  discovered  by  Chiaje,  who 
considered  it  a  parasitic  worm,  and  described  it  under  the  name 
oi  trUhocephalus  acetahularis ;  it  was  again  described  by  Costa,* 
who  regarded  it  as  '*  a  spermatophore  of  singular  shape ; "  and 
lastly  by  Dr.  Kolliker.f 

It  is  similar  in  form  to  the  others,  but  is  only  seven  lines  in 
length,  and  has  a  filiform  appendage  in  front,  six  lines  long. 
It  has  two  rows  of  alternate  suckers,  45  on  each  side ;  but  no 
hranchios;  the  skin  contains  numerous  changeable  spots  of  red 
or  violet,  like  that  of  the  argonaut.|  (KoUiker.) 

It  would  seem  strange  how  former  observers  could  have 
overlooked  so  marked  a  feature  as  the  metamorphosed  or  hecto^ 
cotylised  arm  of  cuttle  fishes.  Aristotle  not  only  gives  a  dear 
description  of  the  peculiarity,  but  even  shows  that  he  was  aware 
of  the  function  the  arm  performed.  Subsequent  writers  appear 
to  have  misunderstood  Aristotle ;  at  any  rate  they  refer  to  the 
colourless  arm  as  a  monstrosity,  or  in  some  cases  they  have 
used  it  as  one  of  the  distinctive  characters  of  a  species.  There 
are  numerous  instances  in  which  the  male  has  formed  one,  and 
the  female  another  species  in  the  naturalist's  catalogue.  Now 
that  the  hectocotylus  is  known  to  be  only  a  portion  of  the  male, 
their  relation  is  more  clearly  seen.  They  present  an  analogous 
phenomenon  to  what  occurs  in  some  species  of  spiders,  in  which 

•  An.  Fc.  Nat,  and  «tti«^  7,  i&  i;& 

fZUi.  Jimu,,  vaL^pt.  1,  p.  9;  and  In  lu8  own  zootomieil  Sffrichte,'vAi«c%  ^  ^ 
4fundL 
$  Att,ac.  NU,,  SadMtim,  rcL  16,  p.  185, 
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certain  parts  of  the  palpi  of  the  males  are  developed  into  spoon- 
shaped  organs  which  perform  the  same  office  as  the  hecto- 
cotylus.     Something  similar  also  occurs  in  Polydesma, 

Madame  Power  appears  to  have  made  her  observations  on 
an  hectocotylus  when  she  asserted  that  the  young  argonaut  has 
no  shell.  M.  Duvemoy  has  shown  that  the  embryo  argonaut 
has  acquired  a  shell  before  it  has  been  excluded  from  the  egg. 

The  most  important  memoir  on  the  development  of  Cepha* 
lopods  is  that  by  Kolliker.*  "  The  process  of  yolk  division  is 
partial,  and  the  development  of  the  embryo  takes  place  within 
a  distinct  germinal  area,  whence  a  distinct  yolk  sac  is  formed. 
This  is  proportionally  very  large  in  Sepia  (Fig.  35),  and 
LoligOy  very  small  in  Argonauta  (Fig.  36),  and  therefore  while 
the  embryo  is  flattened  and  extended  in  the  former  genera,  in 
the  latter  it  more  resemblea  the  embryo  of  an  ordinary  gas- 
teropod.     Development  commences  by  the  separation  of  the 


Fig.  35.  Developinent  of  the  Cuttle-fldli.    (Kolliker). 

A,  Embiyo  two  lines  in  diameter;  m,  mantle ;  6,  branchial  processes ;  «,  siphonai 

prrvemes ;  a,  mouth ;  e,  eyes ;  1—/),  rudimentary  anus. 

B,  Side  view  of  the  embryo,  when  more  developed. 

C,  Front  view,  at  a  later  period. 

Df  Young  cattle-fish,  still  attached  to  the  yolk-sac,  with  the  tentacular  arms  (S) 
onger  than  the  rest 

embryo  into  mantle  and  body  (foot).    The  part  of  the  body  in 

front  of  the  mantle  becomes  the  head;   that  behind  it  the 

branchio-anal  surface.     The  latero-posterior  margins  of  the 

body  axe  produced  into  four  or  Ave  processes  on  each  side, 

wMch  become  the  arms.    On  each  side  of  the  mantle,  between 

it!  and  the  bead  and  arms,  a  ridge  is  formed  mt^wi  tSva  body, 

^ese  ridges  (a  s,  Fig,  35,  A),  represent  fhe  epipodium;  \JDkSja 

*  ^^fwic^elungs-geschichte  der  Cephalopoden,  ZuilcYi,  \fti4. 
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anterior  ends  are  continuous  and  attached ;  the  posterior  ends 
are  at  first  free,  but  eventually  uniting  they  form  the  funnel 
p  8.      The  rudimentary  gills  h  appear  between  the  epipodium 
and  mantle.    The  alimentary  canal  is  at  first  straight;   (the 
mouth  being  at  a,  the  vent  at  5,  in  Pig.  3d  a).    The  embryo 
now  grows  ^ster  in  a  y&rucal  than  in  a  longitudinal  direction, 
so  that  it  takes  on   the   cephalopodio 
form.     The  intestine,  as  a  consequence, 
becomes  bent  upon  itself;  and  the  and 
terior  pair  of  arms  grow  over  in  front 
of  the  head,  and  unite,  so  as  eventually 
to  throw   the  mouth  nearly  into  the 
centre  of  the  arms."  (Huxley.)    At  a 
later  period  of  development  (Fig.  35,  d), 
the    respiratory  movements    are    per- 
formed by  the  alternate  dilatation  and 
contraction  of  the  mantle ;  and  the  ink- 
bag  is  conspicuous  by  the  colour  of  its 
contents.    At  the  period  of  exclusion 
from  the  nidimental  capsule,  fine  layers 
of  the  shell  of  the  young  cuttle-fish 
have   been   formed;    but   except    the 
nucleus,   which  is   calcified,  they  are 
homy  and  transparent.      The   lateral 
fins  are  broader  than  in  the  mature  animal.    The  embryo  of 
the  Argonautf  as  described  by  Kolliker,  has  simple  conical 
arms  (1 — 4,  Fig.  36) ;  and  indications  of  the  funnel  appear  as 
a  ridge,  p,  on  each  side  of  the  body ;  v  is  the  yolk  sac ;  o  the 
position  of  the  future  mouth ;  e  thQ  eye ;  b  the  gill ;  and  m  the 
mantle. 


Fig.  36.  Argonaut^  eTobryo 
in  tne  egg. 


Family  I. — ^AEGOKAUTiDiE. 

Dorsal  arms  (of  the  female)  webbed  at  the  extremity,  secreting 
a  symmetrical  involuted  shell.  Third  left  arm  in  male  hecto- 
cotylised;  deciduous,  colourless,  developed  in  a  sac.  Female 
polyandi'ous.  Mantle  supported  in  front  by  a  single  ridge  on 
the  funnel. 


Genus  ABGONAxrrA,  Lin.    Argonaut,  or  paper  sailor* 

Mymolqsfy,  arffonauiai,  eailora  of  the  ship  Axgo.  « 

Symmyms,  ocyfhoQ  r^£nesque).     NautiluB   ^kna^^^a  »SiS 
Pliny). 
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Example,  A,  liiaDs,  SoUnd.  H.  II.,  Fig.  1.    China. 

The  sMl  of  the  argonaut  is  thin  and  translucent ;  it  is  not 
moulded  on  the  body  of  the  animal,  nor  ia  it  attached  by  shell- 
muscleB ;  and  the  unoccupied  hollow  of  the  spire  serves  as  a 
receptacle  for  the  minute  clusf«red  egga.  The  shell  ia  heliered 
to  bo  peculiar  to  the  female.    Its  epecml  function  ia  for  protec- 


tion and  incubation  of  the  egga.  It  is  not  homologous  with 
the  chambered  or  internal  rudimental  shells  of  other  cephalo- 
pods,  but  may  bo  compaied  with  the  cocoon  of  the  leech,  or  the 
float  of  Zanthina.  The  argonaut  site  in  ita  boat  with  ita  siphon 
turned  towards  the  keel,-!-  and  ite  sail-shaped  (dorsal)  anna 
eloaely  applied  to  the  aides  of  the  shell,  aa  in  Fig.  37,  where, 
however,  they  are  represented  as  partially  withdrawn,  in  order 
to  show  the  margin  of  the  aperture.  It  ewims  by  ejecting 
wat«r  from  its  tiinnel,  and  crawls  in  a  rerersed  position,  carry-  . 
ing  its  shell  over  ite  back  like  a  snail,  (Uadiime  Power  and 
U.  Eaug.) 

The  male  argonauta  are  one  inch  in  lengUi,  and  possess  no 
shell;  their  dorsal  arms  are  pointed,  not  expanded.  The  testis  is 
large,  and  like  that  of  the  Octopue  in  structure  and  situation ; 
it  contains  spermatozoa  of  different  degrees  of  development, 
and  the  excretory  duct  probably  debouches  into  the  Hecto- 
cotylua.  The  aac  in  which  the  Hectocotylus  is  dereloped  is 
cleft  by  the  'movements  of  the  Heotoootylua  in  extending 
itself,  while  the  sac  baoomes  inverted,  and  forms  the  violet 
coloured  capsule  on  its  back.  Tba  aac  never  contains  more 
than  one  Heotocotylus,  which  is  attached  by  its  base,  whilst 

*  Fwm  »  copy  of  Eang'i  tgmt.  In  CTartentortA'i  Mai/aaiti;  one-foorth  Uie 
miturtil  ■!» ;  Ibe  iniiill  unjw  IndicBUs  the  cDtnnt  from  the  famtl,  tba  iBifa  mroir 
eAa  lUrectioB  in  which  the  ^'boUot  "  ia  driven  tj  tha  recoil. 

/  ^'oii  ha£ivpFeteDie4ittiH^gGi^isg^fjBAayiK^\  the  wAtei  b«4  qqca  lui  irgonimt 
•^al'  "itb  tie  aacleaa  rtteriai,  implying  thai  Uw  oolmalluaimTiBl  quiu  imnul  Sails 
""'i 'oaraoAiBea In  Out poBliioa.    Ito  BpBClintnitramSnttiBliAlfaMaB.. 
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the  rest  is  free  and  coiled  up.  It  lias  no  enlargement  like  that 
of  the  Tremoctopus  (PI.  I.,  Pig.  3) ;  the  filiform  appendage 
proceeds  from  the  smaller  extremity,  and  sometimes  remains 
entangled  in  the  coloured  cyst  near  the  base  of  the  outer  side 
of  the  Hectocotylus.  It  has  a  chain  of  nervous  ganglia  in  its 
axis. 

It  "was  the  natUUuB  (primw)  of  Aristotle,  who  described  it  as 
floating  on  the  sur&ce  of  the  sea,  in  fine  weather,  and  holding 
out  its  sail-shaped  arms  to  the  breeze.  It  does  not  use  its  arms 
as  sails,  but  it  sometimes  uses  them  as  oars  when  it  wishes  to 
progress  slowly,  while  floating  on  the  surface  of  the  sea. 

Distribution :  4  species  of  argonaut  are  known ;  they  inhabit 
the  open  sea  throughout  the  warmer  parts  of  the  world,  and 
are  most  actiyo  during  the  night.  Captain  King  took  several 
from  the  stomach  of  a  dolphin  caught  upwards  of  600  leagues 
from  land. 

Fossil,  2  species,  Tertiar3^  A,  Mans  is  found  in  the  sub- 
apennine  tertiaries  of  Piedmont.  This  species  is  still  living  in 
the  Chinese  seas,  but  not  in  the  Mediterranean. 

Family  n.— Octopodidje. 

Arms  similar,  elongated,  imited  at  the  base  by  a  web.  Shell 
represented  by  two  short  styles,  encysted  in  the  substance  of 
the  mantle.    (Owen.) 

Octopus,  Cuvier.    Poulpe. 

Etymology,  octo,  eight,  pons  (jpoda),  feet. 

Synonyms,  cistopus*   (Gray.) 

Exam^pU,  O.  tuberculatus,  Bl.,  PI.  I.,  Figs.  1  and  2  (man 
dibles). 

Body  oval,  warty  or  cirrose,  without  fins ;  arms  long,  un- 
equal ;  muckers  in  two  rows ;  mantle  supported  in  front  by  the 
branchial  septum. 

The  octopods  are  the  "polypi  "of  Homer  and  Aristotle; 
they  are  solitary  animals,  frequenting  rocky  shores,  and  are 
very  active  and  voracious ;  the  females  oviposit  on  sea- weeds, 
or  in  the  cavities  of  empty  shells.  In  the  markets  of  Smyrna 
and  Naples,  and  the  bazaars  of  India,  they  are  regularly  ex- 
posed for  sale.  "  Although  common  (at  St.  Jago)^in  the  pools 
of  water  left  by  the  retiring  tide,  they  are  not  very  easiX-y  ^iwa.^\- 
Bjr  means  of  their  long  arma  and  suckers  they  eau  ^^^  \)liS^ 
bodies  into  yery  narrow  crericeB,  and  wheu  fbuB  ^^^  "^^  ^^' 
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quires  great  force  to  lemOTdthem.  At  other  times  Oieydart 
^il  firat,  witli  the  rapiditjr  of  an  arrow,  from  one  side  of  tho 
pool  to  tlie  other,  at  the  same  instant  discolouring  the  water 
■with  a  dark  chesttut-brown  ink.  They  also  escape  detoction 
by  varying  their  tints,  according  to  the  nature  of  the  ground 
over  which  they  pass.  In  the 
dark  they  are  slightly  phospho< 
rescent."  [Darwin.)*  Professor 
£.  Porbes  has  observed  that 
the  octopus,  when  resting,  coils 
its  ventral  arms  over  its  back,, 
and  seems  to  shadow  forth  the 
argonaut's  Ehell. 

In  themaleoctopus,  the  third 
tight  arm  is  moredeveloped  than 
the  corresponding  arm  on  tlie 
left  side,  and  torminatea  in  an 
oval-shaped  plate  (Fig.  38,  c), 
marked  with  numerous  trans- 
versa ridges,  between  which  are 
pits.  A  muscular  fold  of  skin 
passes  troia  this  plate  down  the 
dorsal  margia  of  the  arm  to 
the  web  at  its  base ;  the  mar- 
gin is  rolled  up,  and  ftirms  a 
covered  passage  through  which 
the  spermatophore  is  probably 
transmitted  to  the  terminal  plate . 
The  arm  is  permanently  at- 
1  tached,  and  is  developed  in  a 
tieo  state  from  a  cyst.  A. 

Biatribution :     anirersally 
Fig.  u.   oaopn,  ™™.=  S .  V"-       found  on  the  coasts  of  the  tem- 
perate and  tropical  zones;  4P 
«  species     are    known;      when 
adult  they  vary  in  let^th  from 
1  inch  to  more  than  2  feet,  according  to  the  species. 

8ui-gmut,     Tremodopui  (Chiaje),  PI.  I.,  Fig.  3. 
Uame  from  two  large  aquiferous  pores  (_frema(a)  on  the  back 

'  ■'J'oontal  of  «   Tapige  ntmi  die  World."     The  muft  la»ftM)m4  i^sm*  * 


/^SidBfioW 

.•bowing 

crrt  iniOuje 

B,  Vsntnl  lids  of  ID  Indiildual  mo 
d.«loped,  with  tha  H(eti>coi)iDi  C. 
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Arms  longer  than  the  body ;  the  two  dorsal  pairs  the  longest, 
and  webbed  half-way  up,  and  sometimes  to  the  extremities. 
Arms  not  webbed  in  male.  4  aquiferous  (?)  openings,  two  be- 
tween the  eyes,  and  two  below;  sometimes  there  are  small 
openings  on  the  sides;  suckers  in  two  rows;  third  right  arm 
hectocotylised. 

Distribution^  3  species.  T,  quoyanus,  violaceus,  and  velifer. 
Atlantic  and  Mediterranean. 

PnofOCTOPUS,  D*Orb.    Finned  octopus. 

Body  with  lateral  fins,  united  behind. 

The  only  known  species,  P.  cordiformis,  was  ^  discovered  by 
KM..  Quoy  and  Gaimard,  on  the  coast  of  New  Zealand ;  it 
exceeds  3  feet  in  length 

Eledokb.    (Aristotle.)    Leach. 

Type^  E.  octopodia,  L. 

Svtkers  forming  a  single  series  on  each  arm ;  length  6  to  18 
inches.  E.  Moschata  emits  a  musky  smell.  Third  right  arm 
hectocotylised ;  permanently  attached ;  deyeloped  free. 

Distribution,  2  species.  Coasts  of  Norway,  Britain,  and  the 
Mediterranean. 

CiBEOTETTTnis.    Eschricht.     1836. 

Synonyms y  SciadephorUs  (Beinh  and  Prosch) ;  Bostrycho- 
teuthis  (Ag.) 

Etymology,  cirrus,  a  filament,  and  teuthis,  a  cuttle-fish. 

Body  with  two  transverse  fins ;  arms  imited  by  a  web,  nearly 
to  their  tips;  suckers  in  a  single  row,  alternating  with  ctm. 
Length  10  inches.  Colour  violet.  The  only  species  (C  MUlleri, 
Esch.)  inhabits  the  coast  of  Greenland. 

PmLOHBXifl,  D'Orb. 

Etymology,  philos,  an  adept  in  nexis,  swimming. 

Type,  P.  atlanticus,  D'Orb. 

Arms  free;  svxkers  in  two  rows;  mcmtle  supported  by  two 
ridges  on  the  funnel ;  eyes  large  and  prominent.  Total  length, 
1  to  3  inches. 

Distribviion,  6  species.  Atlantic  and  Mediterranean.  Gre- 
garious in  the  open  sea ;  feeding  on  floating  moUusca* 

SojETTHQUS.    Troschel.     1857. 
j9odyoyal,  without  £na ;  ynder  tluin  tliQ  "bead.;  arma^^^ 
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tuekert  in  two  lowa;  the  third  left  tarn  neotocotylised  at  Uie 

Sittribution,  2  ipMiea.    Uediterranean. 
BoiJT.SifA.     Strp.     18S8. 

Similar  to  Eledoae,  but  more  gelatdnous,  and  vitli  small 
Bucksia,    1  specieB  liviiig. 

BBOnON  B.— DE04PODA. 

Amu  6.  Tentadet  2,  elongated,  cylindrical,  witli  expanded 
ends.  Swien  pedunculated,  armed  with  a  homy  ring.  Mouth 
surrotmded  by  a  buccal  membrane,  sometimes  lobed  and  fur- 
nished  viQi  suckers.  Ej/e»  moTable  in  tiieir  orbits.  Body 
oblong  or  elongated,  always  provided  with  a  pair  of  fins.  Fvtmd 
usually  fumiflhed  with  an  internal  Talve.  Ovitiud  single.  Stda- 
m^ital  gland  largely  developed.  Shell  internal ;  lodged  loosely 
in  the  middle  of  the  dorsal  aspect  of  Hm  mantle.  ' 

The  arms  of  the  decapods  are  compaiatiTely  shorter  than 
Uiose  of  the  octopoda ;  the  dorsal  pair  is  usually  ehortest,  the 
ventral  longest.  The  tentacles  originate  within  the  circle  of 
the  arms,  between  the  third  and  fourth  pEdrs  i  they  are  usually 
much  longer  than  the  arms,  and  in  cheiroteiahis  are  six  times 
as  long  as  the  animal  itself.  They  are  completely  retractile 
into  large  snbocolar  pouches  in  sepio,  *epiofct,  and  roeaia ;  partly 
retraotile  in  loligo  and  s^oteutku  ;  non-retractile  in  ekeifoUuthia. 
They  serve  to  seize  prey  which  may  be  beyond  the  reach  of  the 
ordinary  arms,  or  to  moor  the  animal  in  safety  during  the 
agitation  of  a  stormy  sea. 

The  linytMl  dentition  of  the  cotfle-fishes  somewhat  resembles 
that  of  the  ptemvoda.    The  central  teeth  are  simple  in  tepia  and 


Fig.  tS.  Usgiol  tMth  ol  S^  qfficimiiii  (Cockm), 

t^pioJa,  tricuspid  in  loligo,  and  denticulated  in  eUdwte,     The 

lateral  teeth  or  uneini  are  threo  on  each  side,  aiidmoatl-j  eimple 

and  claw-Iike.     There  were  fifty  rows  of  teetti  in  one  spcscvcu^ix 

ort^pta,  the  ribbon  inereaaing  in  breadth  fowaVrfoi*  Uit^tinA. 
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The  shell  of  the  living  decapods  is  either  a  homy  "pen"' 
{ghdius)  or  a  calcareous  **  bone*'  («epum) ;  not  attached  to  tho 
animal  by  muscles,  but  so  loose  as  to  fall  out  when  the  cyst 
which  contains  it  is  opened.  In  the  genus  spirtda  it  is  a  delicate 
spiral  tube  divided  into  air-chambers  by  partitions  («epto).  In 
the  fossil  genus  spirtdirostra  a  similar  shell  forms  the  apex  of 
a  cuttle-bone;  in  the  fossil  conoteuthU  a  chambered  shell  is 
combined  wiUi  a  pen;  and  the  helemnite  unites  all  these 
modifications. 

The  decapods  chiefly  frequent  the  open  sea,  appearing  periodi- 
cally like  fishes,  in  great  shoals,  on  the  coasts  and  banks.  (Owen, 
D'Orbigny.) 

Family  HE. — Teuthtd^.    Cat.amaktbs,  ob  Squids. 

Body  elongated ;  fins  short,  broad,  and  mostly  terminal. 

Shell  (gladius  or  pen)  homy,  consisting  of  three  parts, — ^a  shaft, 
and  two  lateral  expansions  or  wings. 

Sub-family  A,  MyopsidcBy  D'Orbigny.  JEyes  covered  by  the 
skin, 

LoLioo.    (Pliny)  Lamarck.    Calamary. 

Synonymy  teuthis  (Aristotle),  Gray. 

Type,  L,  vulgaris  (sepia  loligo,  L.).  Fig.  1.  PL  I.,  fig.  6 
(pen). 

Pen  lanceolate,  with  the  shaft  produced  in  front ;  it  is  multi- 
plied by  age,  several  being  found  packed  closely,  one  behind 
another,  in  old  specimens.    (Owen.) 

Body  tapering  behind,  much  elongated  in  the  males.  Fins 
terminal,  united,  rhombic.  Mantle  supported  by  a  cervical 
ridge,  and  by  two  grooves  in  the  base  of  the  funnel.  Stickers  in 
two  rows,  with  homy,  dentated  hoops.  TentaciUar  club  with 
four  rows  of  suckers.  Length  (excluding  tentacles)  from  3 
inches  to  2^  feet.  Fourth  left  arm  in  male  metamorphosed  at 
its  extremity.  Steenstrup*  says  two  species  are  confounded 
under  the  name  of  X.  vulgaris.  The  variety  occurring  in  the 
Atlantic,  and  not  in  the  Mediterranean,  is  a  distinct"^ species  {L, 
Forhesiif  Stp.).  In  it  the  fourth  leffc  arm  has  twenty-three  pairs 
of  suckers  well  developed,  five  less  developed,  while  the  arm 
beyond  the  twenty-eighth  pair  is  occupied  by  forty  pairs  of 
conical  elongated  papillsB,  which  correspond  to  f oi:!:.^  "^^t^  ^^ 
suckers.  Steenstrzip  recognieea  only  seven  living  s^eciv^^  oi 
JjoUgo,  all  the  others  bo  called  being  only  varie^ea  oi  \3ttft^^» 

*  Aimala  of  JTatnral  History,  1867, 
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,  The  calamaries  are  good  swimmers ;  they  also  crawl,  head 
downwards,  on  their  oral  disk.  The  common  species  is  used  for 
bait,  by  fishermen,  on  the  Cornish  coast.  (Couch.)  Shells  have 
been  found  in  its  stomach,  and  more  rarely  sea-weed.  (Dr. 
Johnston.)  Their  egg-clusters  haye  been  estimated  to  contain 
nearly  40,000  eggs.  (Bohadsch.) 

Distribution,  24  species,  in  all  seas.    Norway — ^New  Zealand. 

Fossil,  1  species.    Lias. 

Suh-genm,     Teudopsi^,  Deslongchamps,  1835. 

Etymology,  teuthis,  a  calamary,  and  opsis,  like. 
Type,  T.  Bunellii,  Desl. 
'  Fen  like  loligo,  but  dilated  and  spatulate  behind. 
^o««7, 6  species.  Upper  Lias,  Oolite;  France  and  Wurtemberg. 

GoNATTJS,  Gray. 

Animal  and  pen  like  loligo  in  most  respects.  Arrns  with  four 
series  of  cups ;  tentacular  club  with  numerous  small  cups,  and  a 
single  large  sessile  cup  armed  with  a  hook ;  funnel  yalveless. 

Distribution,  a  single  species  (6^.  amcena,  Miiller  sp.)  is  found 
on  the  coast  of  Greenland. 

Sepioteuthis,  BlainviUe. 

Synonyms,  (?)  Loliolus  (Steenstrup) ;  Chondrosepia  (Leuckart). 

Type,  S.  sepioidea,  Bl.  Animal  like  loligo ;  fins  lateral,  as 
long  as  the  body.  Length  from  4  indies  to  3  feet.  Pourth  left 
arm  hectocotylised  at  the  apex. 

Distribution,  13  species.  West  Indies,  Cape,  Eed  Sea,  Jaya, 
Australia,  Mediten'anean, 

Belotetjthis,  Munster. 

Etymology,  belos,  a  dart,  and  teuthis. 

Type,  B.  subcostata,  Munster.  PI.  11.,  fig.  8.,  Upper  Lias, 
Wurtemberg. 

Fen  homy,  lanceolate ;  with  a  yery  broad  shaft,  pointed  at 
each  end,  and  small  lateral  wings. 

Distribution,  6  species  described  by  Munster,  considered 
yarioties  of  one  only  (diflfering  in  age  and  sex)  by  M.  D'Orbigny . 

Geoteuthis,  Munster. 

Etymology,  ge,  the  earth  (i. «.  fossil),  and  teuthis. 
Sj^f2on^ms,  beJemnosepia  (Agassiz),  belopeltis  (Yoltz),  loligo - 
^pia  (Quenatedt),  Coccoteuthis,  Owen  ^porl'^ 
^S(pe,  Loligo  Aalensis  (Schubler). 
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Pen  broad,  pointed  behind;  Bkaft  broad,  tnmoated  in  front; 
lateral  wings  shorter  than  the  shaft. 

Foml,  9  species.  Upper  Lias,  Wnrtemberg ;  Calvados; 
Lyme  Begis.  Several  nndescribed  species  in  the  Oxford  clay, 
Chippenham., 

Besides  ike  pens  of  this  calamary,  the  ink-bag ^  the  muscular 
mantle,  and  the  bases  of  the  arms,  are  preserved  in  the  Oxford 
clay.  Some  of  the  ink-bags  found  in  the  Lias  are  nearly  a  foot 
in  length,  and  are  invested  with  a  brilliant  nacreous  layer ;  the 
ink  forms  excellent  sepia.  It  is  difficult  to  understand  how 
these  were  preserved,  as  the  recent  calamaries  *'  spill  their  ink'* 
on  the  slightest  alarm.  (Buckland.)  This  genus  may  probably 
turn  out  to  belong  to  the  Belemnitidse. 

Leptote  utuis,  Meyer. 

Etymology,  Leptos,  thin,  and  teuthi^* 
Type,  L.  gigas,  Meyer,  Oxford  clay,  Solenhofen. 
Pen  very  broad  and  rounded  in  front,  pointed  behind ;  with 
obscure  diverging  ribs. 

Cbanohia,  Leach,  1817. 

Named  in  honour  of  Mr.  J.  Cranch,  naturalist  to  the  Congo 
expedition. 

Synonymy  Owenia,  Prosch. 

Type,  C.  scabra,  Leach. 

Body  large,  ventricose ;  fins  small,  terminal ;  mantle  supported 
in  front  by  a  branchial  septum.  Length  two  inches.  Head  very 
small.  Eyes  fixed.  Buccal  membrane  large,  8-lobed.  Arms 
short,  suckers  in  two  rows.  Tentamlar  clubs  finned  behind, 
cups  in  four  rows.    Funtvd  valved. 

Pen  long  and  narrow. 

Bistrihviion,  3  species.   West  Africa ;  in  the  open  sea. 

This  genus  makes  the  nearest  approach  to  the  octopods. 

Sepiola.    (Bondelet)  Leach,  1817. 

Example  S.  atlantica  (D'Orbigny).    PI.  I.,  fig.  4. 
Body  short,  purse-like ;  mantle  supported  by  a  broad  cervical 
band,  and  a  ridge  fitting  a  groove  in  the  fonnel.     Fins  dorsal, 
rounded,   contracted  at  the  base.      Suckers  in  two  rows,   or 
crowded,  on  the  arms,  in  four  rows  on  the  tentacleB,    Lsi^^^ 
two  to  four  iadboB,    First  left  arm  hectocotyliBeA.. 
J'^  half  as  long  as  the  back.     8.  atenodadyla.  ^»a^o\o^aft»«. 
D'Orbigny)  has  no  pen, 
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DiitHhution,  1  dpecies.  Coasts  of  Norway,  Britaih)  Mediter- 
ranean, Manritins,  Japan,  Australia. 

Bub'§enu6,  EoBsia,  Owen  (B.  palpebrosa).  B^nxmymy  Hetero- 
teuthis  (Gray).  Mantle^  supported  by  a  ceryical  ridge  and 
groove.  Suckers  ID.  two  rows  on  the  tentacles.  First  left  arm 
hectocotylked  throughout  its  length,  and  the  corresponding 
right  one  in  the  middle.    Length  three  to  fiye  inches. 

Diatributionf  6  species.  Begent  Inlet^  Britain,  Mediterranean, 
Manilla. 

Sub-family  B.     Oigopsidce,  D'Orbigny. 

'  Eya  naked.    Fins  always  terminal)  and  ufiited,  forming  a 

rhomb. 

< 

LoLiGOPSis,  Lam.  1812. 

Etymology y  loligo,  and  opsisy  like. 

fifynonyms,  Leachia,  Les.,  1821;  Perotis,  Eschscholtz,  1827; 
Taonius,  Steenstrup,  1861. 

•Ti/rpc,  L.  pavo  (Lesueur). 

Body  elongated,  mantle  supported  in  front  by  a  branchial 
septum.  Arms  short.  Oupa  in  two  rows.  TentaxiUa  slender, 
often  mutilated.    Funnel  valveless. 

Fen  slender,  with  a  minute  conical  appendix.  Length  from 
six  to  twelve  inches. 

Disfrihuition,  pelagic,  8  species.  North  Sea,  Atlantic,  Medi- 
terranean, India,  Japan,  South  Sea. 

Cheieo'teuthis,  P'Orbigny. 

Etymology,  cheir,  the  hand,  and  teuihis. 

Type,  0.  veranii,  F6r. 

Momtle  supported  in  front  by  ridges.  Funnel  valveless.  Ven- 
tral  arms  very  long.  Tentacles  extremely  elongated,  slender, 
with  distant  sessile  cups  on  the  peduncles,  and  four  rows  of 
pedunculated  claws  on  their  expanded  ends. 

Pen  slender,  slightly  winged  at  each  end.  Length  of  the  body 
two  inches ;  to  the  tips  of  the  arms  eight  inches ;  to  the  ends  of 
the  tentacles  three  feet. 

Distrihtvtion,  2  species.  Atlantic,  Mediterranean;  on  gulf-^ 
weed  in  the  open  sea. 

HiSTiOTETJTHis,  D'Orbigny. 

Mymoloffy,  hiaWon,  a  veil,  and  teuthis, 
^ifpe,  H.  bonelUajiA,  Fer.    Lei^h  16  mch»a. 
-^^-fi^  sliort.     I'ina  terminal,  rounded.    Mcwitle  «a^'^^^fi^  \sx 
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front  by  ridges  and  grooves.  Buccal  membrane  6«lobed.  Arms 
(except  the  ventral  pair)  webbed  high  up.  Tmtadea  long,  out- 
side the  web,  with  six  rows  of  dentated  cups  on  their  ends. 

Fen  short  and  broad. 

Bistrilmtion,  2  species.    iSlediterranean ;  in  the  open  sea. 

Ojsiycrotsxjtbis,  Lichtenstein.    XJnoinated  oalamarjr. 

Etymology y  onyx,  a  claw,  and  teuthis. 

Type,  0.  banksii,  Leach  ( —  bartlingii  ?),  PI.  I.,  fig.  7  and 
fig.  8  (i)c»). 

Synonyms,  ancistroteuthis  (Gray).    Onychia  (Lesueur). 

Pen  narrow,  with  hollow,  conical  apex. 

Arms  with  two  rows  of  suckers.  Tentacles  long  and  powerftd, 
armed  with  a  double  series  of  hooks;  and  usually  having  a 
small  group  of  suckers  at  the  base  of  each  club,  which  they  are 
supposed  to  unite,  and  thus  use  their  tentacles  in  conjunction.* 
Length  four  inches  to  two  feet. 

The  uncinated  calamaries  are  solitary  animals,  frequenting 
the  open  sea,  and  especially  the  banks  of  gulf- weed  {sargasso), 
O.  hanksii  ranges  from  Norway  to  the  Cape  and  Indian  Ocean ; 
the  rest  are  confined  to  warm  seas.  0.  dussumteri  has  been  taken 
swimming  in  the  open  sea,  200  leagues  north  of  the  Mauritius. 

IHstriMion,  8  species.    Atlantic,  Indian  Ocean,  Pacific. 

Enoploteuthis,  D'Orbigny.    Armed  oalamary. 

Etymology,  enoplos,  armed,  and  teuthis» 

Type,  E.  smithii,  Leach. 

Synonyms,  anciBtrochirus  and  abralia  (Gray),  octopodoteuthis 
(ftuppell),  verania  (Krohn). 

Fen  lanceolate.  Aims  provided  wi<^  a  double  series  of  homy 
hooks,  concealed  by  retractile  webs.  Tentacles  long  and  feeble, 
with  small  hooks  at  the  end.  Length  (excluding  the  tentacles) 
from  two  inches  to  one  foot ;  but  some  species  attain  a  largez 
size.  In  the  museum  of  the  OoUege  of  Surgeons  there  is  an 
arm  of  the  specimen  of  E,  unguiculata^  found  by  Banks  and 
Solander  in  Cook's  first  voyage  (mentioned  at  p.  168),  sup- 
posed to  have  been  6  feet  long  when  perfect.  GSie  natives  of 
the  Polynesian  Islands,  who  dive  for  shell-fish,  have  a  well- 
founded  dread  of  these  formidable  creatures.    (Owen.) 

IHstrilmtion,  10  species.    Mediterranean,  Pacific. 

Fossil,  1  species.    Oolite, 
*  Tbe  obtrtetrio  farcepa  of  Froteaaov  Simpatm  were  BOggeate^  ^)7  ^'^  iwsJiMsa  <2R.  ^^ 

12 
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Ommasteephes,  D'Orbigny.     Sagittated  calamary. 

Etymology y  omma,  tlie  eyes,  and  efrepTio,  to  turn. 

Synonym,  Hyaloteuthis  (Gray). 

Type,  0.  sagittatus,  Lam. 

Body  cylindrical;  terminal  fins  large  and  rhombic.  Arms 
with  two  rows  of  suckers,  and  sometimes  an  internal  mem- 
branous fringe.  Tmtatles  short  and  strong,  with  four  rows  of 
cups. 

Pen  consisting  of  a  shaft  with  three  diverging  ribs,  and  a 
hollow  conical  appendix.  Length  &om  one  inch  to  nearly  four 
feet. 

The  sagittated  calamaries  are  gregarious,  and  frequent  the 
open  sea  in  all  climates.  They  are  extensively  used  in  the  cod- 
fiishery  off  Newfoundland,  and  are  the  principal  food  of  the 
dolphins  and  cachalots,  as  well  as  of  the  albatross  and  larger 
petrels.  The  sailors  call  them  **  sea-arrows,"  or  "  flying  squids," 
from  their  habit  of  leaping  out  of  the  water,  often  to  such  a 
height  as  to  fall  on  the  decks  of  vessels.  They  leave  their  eggs 
in  long  clusters  floating  at  the  surface. 

Distribution,  14  recent  species ;  similar  pens  (4  species)  have 
been  found  fossil  in  the  Oxford  clay,  Solenhofen ;  it  may,  how- 
ever, be  doubted  whether  they  are  generically  identical.  There 
is  1  tertiary  species. 

Thysai^otetjthis,  Troschel.  ^  1857. 

Etymology,  thysanos,  a  Mnge. 

Arms  sessile  and  webbed,  but  without  hooks.     Tentacles  fur- 
nished with  cups.     Fvn  long.      Pen  sagittate.       Two  recent, 
species,  T.  rhombus,  T,  degans,    Mediterranean. 

LOLIOLTJS,  Stp.     1866. 

Pen  homy,  broad,  with  the  shaft  sharp-keeled ;  no  muscular 
bands  to  the  funnel ;  suckers  with  a  raised  band.  Left  fourth 
arm  hectocotyHsed. 

Distribution,  2  species.    Indian  Ocean. 

Plesiotettthis,  Wagner.     1860. 

J^<^  slander,  with   a  central  and  two  side  ridges.     Point 
"  ai2ow-8lmped.     Arms  with  hooks. 

■^^'^^^'^t^^ion,  2  specioa,     I^Jas,     Solenhofen  sVaU, 
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DostDicus,  Stp.     1856. 

Somewhat  like  Ommastreplies.  Lower  portion  of  arms  wit]r 
large  stickers,  and  the  extremity  with  numerous  small  suckersb 
•Tentacles  wiUi  four  or  five  hooks. 

Distribution,  1  species.    Mediterranean. 

Family  IV. — BELKKNiriDiE. 

8hdl  consisting  of  a  pen^  terminating  posteriorly  in  a  cham- 
bered cone,  sometimes  inyested  with  a  fibrous  guard.  The  air- 
cells  of  the  phraffmocone  are  connected  by  a  siphunde,  close  to 
the  ventral  side. 

Belemnites,  Lamarck.    1801. 

Etymology i  helemnon,  a  dart.* 

Excmiplef  B.  puzosianus,  Fl.  U.,  Fig.  5. 

Phragmocone  homy,  slightly  nacreous,  with  a  minute  globular 
nucleus  at  its  apex ;  di;vided  internally  by  numerous  concave 
Hpta,  Pen'represented  by  two  nacreous  bands  on  the  dorsal 
side  of  the  phragmocone,  and  produced  beyond  its  rim,  in  the 
form  of  sword-shaped  processes  (PI.  11.,  Fig.  5).t  Guard 
fibrous,  often. elongated  and  cylindiical ;  becoming  very  tTiin  in 
front,  where  it  invests  the  phragmocone.  J  Suckers  provided 
with  homy  hooks. 

More  than  100  species  of  belemnites  have  been  found  in  a 
fossil  state,  ranging  from  the  lias  to  the  chalk,  and  distributed 
over  all  Europe.    A  few  species  have  been  found  in  the  chalk 

*  The  termination  iUs  (from  UthoSt  a  stone)  was  formerly  given  to  all  /osstZ  genera, 
t  Five  specimens  were  at  one  time  in  Dr.  Mantell's  cabinet,  and  others  are  in  the 
British  Museum ;  they  were  obtained  by  William  Buy  in  the  Oxford  clay  of  Christian 
Malford,  Wilts.  A  still  fiiher  specimen,  in  Mr.  Monteflore's  collection,  was  recently 
obtained  from  the  lias  of  Dorsetshire  by  Mr.  Day.  The  last  chamber  of  a  lias 
belemnite  in  the  British  Museum  is  6  inches  long,  and  2^  inches  across  at  the  smaller 
end ;  a  fracture  near  the  siphunde  shows  the  ink-bag.  The  phragmocone  ci  a  specimen 
conesponding  to  this  in  size  measures  7^  inches  in  length. 

X  The  specific  gravity  of  the  guard  is  identical  with  that  of  the  shell  of  the  recent 
jnnna,  and  its  structure  is  the  same.  Parkinson  and  others  have  supposed  that  it  was 
originaUy  a  light  and  porous  structure,  like  the  cuttle  bone;  but  the  mucro  of  the 
sepiostaire,  with  which  alone  it  is  homologous,  is  quite  as  dense  as  the  belenmite.  We 
are  indebted  to  Mr.  Alex.  Williams,  M.B.C.S.,  for  the  following  specific  gravities  of 
recent  and  fossil  sheUs,  compared  with  water  aa  1,000  :— 

Belemnites  puzosianus,  Oxford  clay 2,674 

Belemnitella  mucTonata,  chalk      2,677 

Pinna,  recent,  from  the  Mediterranean      2,(Wl 

Trichites  plottj J, /ivm  the  inferior  oolite      ...    ...    ...    2,^1Q 

Caaua  monile,  recent       .,.    !2«*dVQ 

OaiowiWiiJaronw,  JUiocene,  Touraine 2,11^ 
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of  Southern  India,  and  a  few  more  in  the  Jurassic  formation  of 
the  Himalayas.  The  phragmocone  of  the  belemnite,  which  re- 
presents the.terminal  appendix  of  the  calamaries,  is  diyided  into 
air-chambers,  connected  by  a  small  tube  (siphunde),  like  the 
shell  of  the  pearly  nautilus.  It  is  exceedingly  deHcate,  i^d 
usually  owes  its  preservation  to  the  infiltration  of  calcareous 
spar :  specimens  frequently  occur  in  the  lias,  with  the  meniscus- 
shaped  casts  of  the  air-chambers  loose,  like  a  pile  of  watch- 
glasses.  It  is  usually  eccentric,  its  apex  being  nearest  to  the 
ventral  side  of  the  guard.  The  guard  is  very  variable  in  its 
.  proportions,  being  sometimes  only  half  an  inch  longer  than  the 
phragmocone,  at  others  one  or  two  feet  in  length.  These 
variations  probably  depend  to  some  extent  on  age  and  sex; 
M.  D 'Orbigny  believes  that  the  shells  of  the  males  are  always 
(comparatively)  long  and  slender ;  those  of  i^e  females  are  at 
first  short,  but  afterwards  growing  only  at  the  points,  they 
become  as  long  in  proportion  as  the  others,  The  guard  always 
exhibits  (internally)  concentric  lines  of  growth ;  in  B,  irreffularis 
its  apex  is  hollow.  Our  knowledge  of  this  genus  now  extends 
to  l^e  form  and  proportions  of  the  body,  arms,  the  hooks,  ink- 
bag,  one  type  of  pro-ostracum  and  beak.  The  bel^nnites  have 
been  divided  into  groups  by  the  presence  and  position  of  farrows 
on  the  surface  of  the  guard. 

SEonoir  I.  AccsLi  (Bronn.),  without  dorsal  or  ventral  grooves. 

Sub-section  1.    Acuariiy  without  lateral  farrows,  but-  often 
channelled  at  the  extreme  point. 
Type,  B.  acuarius.    20  species.    Lias — ^Neocomian. 
Sub-section  2.     Clavati,  with  lateral  furrows. 
Type,  B.  clavatus.    3  species.    Lias. 

Sbotion  n.    Gasteocceli  (D'Orb.),  ventral  groove  distinct. 

Sub-section  1.     Oanalictilati,  no  lateral  farrows. 
Type,  B.  canaliculatus.    5  species.     Inferior  ooHte— Qreat 
oolite. 

Sub-section  2.    Hastati,  lateral  furrows  distinct. 
2Vl>e,  B.  hastatus.    19  species.    Upper  lias — Gault. 

SECfnow  m.    NoTOOCELi  (D*Orb.),  with  a  dorsal  groove, 

and  farrowed  on  each  side. 

-^^4  -R  dUatatns,     9  apeoieB,    Neocomian. 
^0  belemnitea  appear  to  have  been  gregarvoxxja^  iroTCL  \5aft 
G^ceeding  abundance  of  iheii  remains  in  many  loca^iVaaa,  aa  m 
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some  of  the  marlsione  quames  of  the  central  con&ties,  and  the 
lias  diflfe  of  Dorsetshire.  It  is  also  probable  that  they  lived  in 
a  moderate  depth  of  water,  and  preferred  a  muddy  bottom  to 
rocks  or  coral-ree&,  with  which  they  would  be  apt  to  come  in 
perilous  collision.  Belemnites  injured  in  the  lifetime  of  the 
animal  haye  been  frequently  noticed. 

Beleicnitblla,  D'Orb. 

Synonymy  Actinocamax,  Miller  (founded  on  a  mistake.) 

Tyjpey  B.  mucronata,  Sby.     PI.  II.,  Fig.  6. 

IHstrihdum,  Europe;  North  America.  6  species.  Upper 
greensand  and  chalk. 

The  guard  of  the  belemniteUa  has  a  straight  fissure  on  the 
ventral  side  of  its  alveolar  border;  its  surface  exhibits  distinct 
vascular  impressions.  The  jphragmocone  is  never  preserved,  but 
casts  of  the  alveolus  show  that  it  was  chambered,  that  it  had 
a  single  dorsal  ridge,  a  ventral  process  passing  into  the  fissure 
of  the  guard,  and  an  apical  nucleus. 

XiPHOTETTTHIS,  Hux.    (1864). 

8?^l  with  a  long  phragmocone  enveloped  in  a  calcareous 
sheath. 

FoasiL    1  species.    Lias.    England. 

AoANTHOTBTJTHis  (Wagner),  Miinster. 

Eiymology,  accmtha,  a  spine,  and  teuthie. 

Synonyms y  Kalseno  (Miinster).    Belemnoteuthis  P 

Tyjpe,  A.  prisca,  Euppell. 

Founded  on  the  fossil  hooks  of  a  calamary,  preserved  in  the 
Oxford  clay  of  Solenhofon.  These  show  that  the  animal  had 
ten  nearly  equal  arms,  all  furnished  with  a  double  series  of 
homy  claws,  throughout  their  length.  A  pen  like  that  of  the 
ommcutrephea  has  been  hypothetically  ascribed  to  these  arms, 
which  may,  however,  have  belonged  to  the  helemnite  or  the 
heUemnoieuthis. 

Foasih    17  species.    Oolite. 

BELEMiroTETJTHls  (Miller,  Pearce,  1842). 

Type,  B.  antiquus  (Ounnington),  Fig.  40. 
STuU  consisting  of  &phraffmocon€y  lie  that  oi  ^\ia\i^«sa»aKft\ 
A  horny  doraal  pen  with  obscure  lateral  "bauAft',   wA  ^  wa> 
£brouB  fftiard,  with  two  diverging  ridges  on.  tlie  9Lot«8\  «^^^» 
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Animal  provided  with  arms  and  tentacles  of  nearly  equal 

length,  furnished  with  a  double 
alternating  series  of  homy  hooks, 
from  20  to  40  pairs  on  each  arm ; 
mantle  free  all  round;  fins  large, 
medio-dorsal  (much  larger  than  in 
Fig.  40). 

Fossil  in  the  Oxford  day  of 
Chippenham.  Similar  homy  claws 
haye  been  found  in  the  Has  <  of 
Watchett,  and  a  giuird  equally  thin 
is  figured  in  Buckland's  Bridge- 
water  Treatise,  t.  44,  Fig.  14. 

In  the  fossil  calamary  of  Chip- 
penham the  shell  is  preserved  along 
with  the  muscular  mantle,  fins, 
ink-bag,  funnel,  eyes,  and  tentacles 
with  their  homy  hooks.  All  the 
specimens  were  discovered,  and  de- 
veloped with  unexampled  skill,  by 
William  Buy,  of  Sutton,  near  Chip- 
penham. 

CONOTEUTHIS,  D'Orb.  ^ 

Type,     0.    Dupinianus,    D'Orb. 

PL  II.,  Fig.  9.    Neocomian,  France ; 

Gault,  England. 
Fhragmocone  slightly  curved.     Pen  elongated,  very  slender. 
This  shell,  which  is  like  the  pen  of  an  ommastrephe,  with  a 
lambered  cone,   connects  the  ordinary  calamaries  with  the 
Blemnites. 

Family  V. — SEPiAD-as. 

Shell  (cuttle-bone,  or  sepiostaire)  calcareous ;  consisting  of  a 
road  laminated  plate,  terminating  behind  in  a  hollow,  imper- 


Fig.  40.  JBdemtioteutMs.* 


*  Fig.  40.  Belemnoteuthis  anttquuSf  ^,  ventral  side,  from  a  specimen  in  tlie  cabinet 
William  Cunnington,  Esq.,  of  Devizes.  The  last  chamber  of  tlie  phragnoiocone  is 
'eserved  in  this  specimen,  a,  represents  the  dorsal  side  of  an  uncompressed  phrag- 
ocone  from  the  Kelloway  rock,  in  the  cabinet  of  J.  Or.  Lowe,  Esq. ;  c,  is  an  ideal 
ction'of  the  same.  Since  this  woodcut  was  executed  a  more  con^plete  specimen  has 
len  obtained  for  the  British  Museum ;  the  tentacles  are  not  longer  than  the  ordinary 
ms,  owing,  perhaps,  to  their  partial  retraction ;  this  specimen  is  figured  in  Dr. 
mtell'a  "  PetxifactionB  aod  their  Teachings."  (f,  is  a  single  hook,  natural  size.  The 
'Jmena  beJonging  to  Mr.  CnnniDgton  and  the  laJbe  Mx.  C.Peaxc^  ^o^  \32AVbx%« 
bularbaaea  of  the  books. 
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fectly  cliambeFed  apex  (mt^cro).    Animctl  with  elongated  ten- 
tacles, expanded  at  their  ends. 

Sepia  (Pliny),  Linnaeus. 

Tyjpe,  S.  officinalis,  L.     PL  I.,  Fig.  5. 

Synonyms,  Bcloaepia,  Yoltz.  (B.  sepioi'dea,  PI.  H.,  Pig.  3, 
mucro  only.)    Palseoteuthis,  Eoem. 

Body  oblong,  with,  lateral  fins  as  long  as  itself.  Arms  with 
four  rows  of  suckers.  Mantle  supported  by  tubercles  fitting  into 
sockets  on  the  neck  and  funnel.    Length  3  to  28  inches. 

SheU  as  wide  and  long  as  the  body;  very  thick  in  front, 
concaye  internally  behind ;  terminating  in  a  prominent  mucro. 
The  thickened  part  is  composed  of  numerous  plates,  separated 
by  vertical  fibres,  which  render  it  very  light  and  porous.  S. 
Orbignyana,  PI.  11.,  Pig.  2. 

The  cuttle-bone  was  formerly  employed  as  an  antacid  by 
apothecaries;  it  is  now  only  used  as  "pounce,"  or  in  casting 
counterfeits.  The  bone  of  a  Chinese  species  attains  the  length 
of  1^  foot.     (Adams.) 

The  cuttle-fishes  live  near  shore,  and  the  mucro  of  their  shell 
seems  intended  to  protect  them  in  the  frequent  collisions  they 
are  exposed  to  in  swimming  backwards.    (D'Orbigny.) 

Distribution,  30  species.    World-wide ;  2  British. 

Fossil,  10  species.  Oxford  clay,  Solenhofen.  Several  species 
have  been  founded  on  mu,crones  from  the  Eocene  of  London  and 
Paris.    PI.  II.,  Fig.  3.     S.  ungula  occurs  fossil  in  Texas. 

Spieulibostea,  D'Orb. 

Type,  S.  Bellardii  (D'Orb.).  PI.  H.,  Fig.  4.  Miocene, 
Turin. 

STiell,  mucro  only  known;  chambered  internally;  chambers 
connected  by  a  ventral  siphuncle  ;  external  spathose  layer  pro- 
duced beyond  the  phragmocone  into  a  long  pointed  beak. 

Belopteba  (Blainville),  Deshayes. 

Etymology,  helos,  a  dart,  andpteron,  awing. 
Type,  B.  beleionitoides,  Blainville.    PI.  II.,  Fig.  7. 
Shell,  mucro  (only  known)  chambered  and  siphuncled;  winged 
externally. 
Fossil,  4  species.    Eocene.    Paris ;  Bracklesham. 

Belemnosib,  Edwards, 
i^,  B,  anomalus.  Shy.  species.  Eocene.  Hig^iga^^  ^^ossioCf^^' 

i3 
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8?iell,  nmcro  ohambered  andsipliimQled ;  without  lateral  wiags 
r  elongated  beak. 

Heuoebus,  Dana. 

Example,  ff,  Fugiensis,    Only  species  known. 

Shell  like  a  belemnite,  half-incli  in  diameter ;  guard  tliick, 
iib-cylindrical,  fibrous ;  phragmocone  slender,  terminating  in  a 
isiform  spiral  nucleus.    In  slate  rock,  Gape  Horn. 

Family  VI. — SpiETJLrD-ffi. 

Shell  entirely  nacreous ;  discoidal ;  wborls  separate,  cbambered 
polythdlcmotis),  with  a  ventral  siphuncle. 

SpiETrLA,  Lam.,  1801. 

Synonym,  Lituus,  Gray. 

Example,  S.  Isevis  (Gray).    PI.  I.,  Fig.  9. 

Body  oblong,  with,  minute  terminal  fins.  Mantle  supported 
y  a  cervical  and  two  ventral  ridges  and  grooyes.  Arms  with 
ix  rows  of  very  minute  cups.  Tentadea  elongated.  Funnel 
alved. 

Shell  placed  vertically  in  the  posterior  part  of  the  body,  with 
be  involute  spire  towards  the  ventral  side,    The  last  chamber  \ 

3  not  larger  in  proportion  than  the  rest ;  its  margin  is  organically 
onnected ;  it  contains  the  ink-bag. 

The  delicate  shell  of^the  spirula  is  scattered  by  thousands  on 
be  shores  of  New  Zealand ;  it  abounds  on  the  Atlantic  coasts, 
nd  a  few  specimens  are  yearly  brought  by  the  Gulf-stream, 
nd  strewed  upon  the  shores  of  Devon,  and  Cornwall.  But  the 
nimal  is  only  known  by  a  few  fragments,  and  one  perfect 
pecimen,  obtained  by  Mr.  Percy  Earl  on  the  coast  of  New 
iCaland. 

Distribution,  3  species.    All  the  warmer  seas.  ' 

OkDEB  II. — TETB-ABBAlfCHIATA. 

Animal  creeping ;  protected  by  an  external  shell. 

Head  retractile  within  the  mantle.  Eyes  pedunculated.  Man- 
libles  calcareous.  Arms  very  numerous.  Body  attached  to  the 
hell  by  adductor  muscles,  and  by  a  continuous  homy  girdle. 
3ranchioe  four.  Fun/nel  formed  by  the  union  of  two  lobes,  which 
lo  not  form  a  complete  tube. 

Shell  external,  camerated  (polythalam ous)  and  siphuncled ;  the 
oner  layers  and  septa  nacreous ;  outer  layers  porcellanous.* 

22i0  Chinese  carve  a  variety  of  patterns  in  the  outer  opwjae  \a.7W  ol  \iv^  TiVQ&j^>3& 
'^^^^fvddjrtbepearljrgroimdbeneatii. 
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It  was  long  ago  remarked  by  Dillwjru,  that  shells  of  the  car- 
nivorous gasteropods  were  almost,  or  altogether,  wanting  in  the 
palaeozoic  and  secondary  strata;  and  that  the  office  of  these 
animals  appeared  to  have  been  performed,  in  the  ancient  seas, 
by  an  order  of  cephalopods,  now  nearly  extinct.  Above  2,000 
fossil  species  belonging  to  this  order  are  now  known  by  ^eir 
shells ;  whilst  their  only  living  representatives  are  a  few  species 
of  nautili.* 

The  shell  of  the  tetrabranchiate  cephalopods  is  an  extremely 
elongated  cone,  and  is  either  straight,  or  variously  folded,  or 
coiled. 
It  is  straight  in    .        .        .     orthoceras 

bent  on  itself  in     ,        ,     ascoceras 

curved  in       .        .        ,     cyrtoceras 

ttpiralia       ,        .        ,    trochoceras 

discoidal  in  .        .        .     gjrroceras 

discoidal  and  produced  in    lituites 

involvie  in    .         .         .     nautilus 

Internally,  the  shell  is  divided  into  cells  or  chambers,  by  a 

series  of  partitions  {septa)  ^  connected  by  a  tube  or  siphunde.  The 

last  chamber  only  is  occupied  by  the  animal.     The  others  are 


baculites. 

ptychoceras. 

toxoceras. 

turrilites. 

crioceras. 

ancyloceras. 

ammonites. 


Fig.  41.    fifqttire  of  an  ammonite,  t 

probably  occupied  in  succession.  They  are  empty  during  life, 
but  in  fossil  specimens  they  are  often  filled  with  spar.  When 
the  outer  shell  is  removed  (as  often  happens  to  fossils),  the  edges 
of  the  «cpto  are  seen  (as  in  PI.  III.,  Figs,  1,  2).  Sometimes  they 
form  curved  lines,  as  in  naviiltis  and  orthoceras^  or  they  are 
zigzag,  a.8  ia  goniatites  (Fig.  60),  qt  foUaceouSy  as  in  the  ammonite 
(Fig.  41). 

*  The  frontUpieeet  copied  from  Professor  Owen's  Memoir,  represents  the  animal  of 
the  first  nautilus,  captured  off  the  New  Hebrides,  and  brought  to  England  by  2Ir. 
Bennett ;  it  is  drawn  as  if  lying  in  the  section  of  a  shell,  without  concealing  any  part 
of  it.    The  woodcut.  Fig.  60,  is  taken  from  a  more  perfect  specimen,  subseoLuendy 
acquired  by  the  British  Museum,  in  which  the  relation  cfl  the  amioAX  \.o  v\&  \i^^^& 
accurate]^  ahown. 
t  ui.  AeierapAyliitt,  8by.,  from  the  Uas,  Lyme  Begis.    Bntasli  "NLoBWHtt.    Ox^l  ^'^^ 
gfda  J0  n^etented;  the  arrow  iadieatea  the  donal  saddle. 
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The  outlines  of  the  8q>ta  are  termed  sutures  ;*  when  they  are 
folded  the  elevations  are  called  saddles,  and  the  intervening  de- 
pressions lobes.  In  ceratites  (Fig.  61)  the  saddles  are  round,  the 
lobes  dentated  ;  in  ammonites  both  lobes  and  saddles  are  extremely 
complicated.  Broken  fossils  show  that  the  sq>ta  are  nearly  flat 
in  the  middle,  and  folded  round  the  edge  (like  a  shirt-frill), 
where  they  abut  against  the  outer  shell- wall  (Fig.  44). 

The  siphimcle  of  the  recent  nautilus  is  a  membranous  tube, 
with  a  very  thin  nacreous  investment ;  in  most  of  the  fossils  it 
consists  of  a  succession  of  funnel-shaped,  or  bead-like  tubes. 
In  some  of  the  oldest  fossil  genera,  actinoceras,  gyroceras,  and 
phragmoceras,  the  siphuncle  is  large,  and  contains  in  its  centre  a 
smaller  tube,  the  s|)ace  between  the  two  being  filled  up  with 
radiating  plates,  like  the  lamellae  of  a  c0ral.  The  position  of  the 
siphuncle  is  very  variable ;  in  the  ammonitidm  it  is  extemdlj  or 
close  to  the  outer  margin  of  the  shell  (Fig.  44)  In  the  natdilidoi 
it  is  usually  central  (Fig.  42),  or  internal  (Fig.  43). 


Fig.  42.  NautUus.  Fig.  43.  Glymenia.  Fig.  44.  fiaEnite8.t 

The  air-chamlers  of  the  recent  nautilus  are  lined  by  a  very 
thin,  living  membrane;  those  of  the  fossil  orthocerata  retain 
indications  of  a  thick  vascular  lining,  connected  with  the  animal 
by  spaces  between  the  beads  of  the  siphuncle.  J 

The  body-chamber  is  always  very  capacious;  in  the  recent 
nautilus  its  cavity  is  twice  as  large  as  ^e  whole  series  of  air- 
cells;  in.  the  goniatite  (Fig.  46)  it  occupies  a  whole  whorl,  and 
has  a  considerable  lateral  extension ;  and  in  ammonites  communis 
it  occupies  more  than  a  whorl. 

The  margin  of  the  apertu/re  is  quite  simple  in  the  recent  nautilus, 

*  From  their  resemblance  to  the  satoree  of  the  sknll. 

t  Fig.  42.  NcadUus  Pompilius^  L.    Fig.  43.  Clymenia  striata,  MUnst,  see  PI.  II*, 
^jfT'  10*    F|g.  44.  Hamites  cj/Undraceus,  Defr.,  see  Fig.  66. 

/  Afoffi  of  the  Bo-called  spongaria  are  detached  septa  of  an  orthoceras,  from  the 
ppper  Zudlow  rook,  in  which  the  vascular  marldnga  distincW^jradABX^  ivask.  ^Cku^ 
'ipbaneie.    Mr.  Jonea,  Warden,  ot  dun  Hospital,  has  wveta^  oi  tkiew  \xi  ».\?^«6ttssa. 


and  affords  no  clue  to  the  many  curioTisinodificatioiia  observable 
in  the  fossil  fbrms.    In  tiie  ammtmitee  we  frequently  find  a  dorsal 


Fig.  45. 

process,  or  lateral  projections,  developed  periodically,  ( 
the  adult  (Fig.  62,  and  PL  III.,  Fig.  5}. 

In  pkragmoca-aa  and  gomphocera»  (Figs.  47,  48)  the  aperture  is 
so  much  contracted  that  it  is  obvious  the  animal  could  not  have 
withdrawn  its  head  into  the  shell  Uke  the  nautilus. 


Fig-  43.  Plmgmoceru.T 

M.  Bairande,  from,  whoso  great  work  on  the  Siltirian  Forma- 
tions of  Bohemia  these  figures  are  taken,  suggests  that  tlte  lower 
part  of  the  aperture  (ss),  which  is  almost  isolated,  may  have 

■  Vig.  4fi.  S«ctl<m  ot  AnuamOa  obtuna,  Bij.  liu,  Lyme  Begti  t  from  B  lery  joane 
tlie  Mbinel  ot  Mr.  Tenniol).    Tba  dottod  line*  indjcsia  Ow  iuterol  ertsu*.  iS  <!« 


/be  tlf^arml  opening.    Fig.  tS 
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s«r7Gd  for  the  passage  of  £he  funiiel,  whilst  the  upper  and  larger 
spaoo  (c  c)  was  occupied  hy  the  nock ;  the  lobea  probably  indicate 
the  poaitioD  of  the  external  arras. 

The  aperture  of  the  pearly  nautilus  ia  closed  by  a  disk  or  hood 
(Fig.  50,  h),  formed  by  tho  unioa  of  the  two  dorsal  arms,  which 
correspond  to  the  shell-secreting  arms  of  the  argonaut. 

In  the  extinct  amTtumilea  wc  have  evidence  tliat  the  aperture- 
was  guarded  etitl  more  effectiTelyhyahomy  or  shelly  opercuium, 
secre(«d,  in  all  probability,  by  these  dorsal  arms.    In  one  group 
{arietea),  the  oporcuium  consiata  of  a  single 
piece,  and  is  homy  and  flexible.*    In  Uie 
round-backed  ammonitee   the  operculum  ia 
shelly,  and  divided  into  two  plates  by  a 
straight  median  suture  (Fig.  49).  Theywere 
1  described  in  1811,  by  Parkinson,  who  called 
I  them  trigoTuSiki,  teoA  pointed  out  the  re- 
semblance of  (heir  internal  structure  to  the 
cancellated  tissue  of  bones.    Their  external 
Fig.  ia.(  surfkoe  ia  smooth  or  sculptured ;  the  inner 

side  ia  marked  by  lines  of  growth.  Forty-five  kinds  are  enume- 
rated by  Bronn;  Ihoy  occur  in  all  the  strata  in  which  ommonitea 
arefound,  and  a  single  specimen  has  been  figured  byM.  D'Arohiac, 
from  the  Devonian  rocks  of  the  Eifel,  where  it  was  associated 
with  goniatiles,^ 

Calcareous  mandihlee,  or  rhyncholitea  (F.  Biguot),  have  been 
obtained  irom  all  the  strata  in  which  nautili  occur ;  and  from 
their  rarity,  their  large  size,  and  close  resemblance  to  the  man- 
dibles of  the  recent  nautilus,  it  is  probable  that  they  belonged 
only  to   that  genus. §       In  the   Muschelkolk  of  Bavaria   ono 


aiid,OciL 


mine  ot  aph/chai ;  by  Deilcmgchimp)  ania  Ibe  nune  of  Haulcna.  M.  D'Oitii^y 
regards  them  u  ciiripeOea '.  M.  Bctbajei  twlusves  them  ta  be  si^mrds  of  the 
ammDiiil«a.  M.  Coquond  comparer  tbem  vilh  teudopsii;  an  tuislogy  evidenlly  Bug- 
gesled  by  gome  o[  Uie  membrsDoia  tad  elongUed  forms,  atich  u  T.  caagsawlartiu. 
found  vilb  jun.  deprasm.  in  tbe  Iju  of  Boll.  BappeU,  Volu.  QuGD«tedt,  and  Ziiten. 
itguil  tll9  1rig0DGllite«  aa  tlie  ofovula  of  ananojiita.  ui  opinion  iUso  entertained  by 

dcKiibira  I17 Soils (IS62)  aa  CvcUdiaoBi  Sa^Aaiidia. 

fi  Af^  i>*Ortilgny ha  mam^actviei  bco  gattra  of  colomanet  out  e 
^ff^  tn^maialaiitiii  and  paiectaitAuj.  In  the  innuineratile  aec>l( 
ajn*  Jiare  beta  aado,  bq  tntcea  ol  tlifl  maadililei  hwe  OTabB«naiM0i«e4. 
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uauUlufi  {N,  afieUsy  B6mecke,=N.  bidotsatufi,  Schlotheim),  is 
found,  and  two  kinds  of  rhynchoUte;  one  sort,  corresponding 
with  the  upper  mandible  of  ^e  recent  nautilus,  has  been  called 
"  rhyncholites  hirundo"  (PI.  II.,  Fig.  11);  tiie  other,  which 
appears  to  be  only  the  lower  mandible  of  the  same  species,  has 
been  described  under  the  name  of  '*  conchorh3mchus  avirostns."* 
They  also  occur  in  the  belemnite  beds  of  the  middle  lias  of 
Dorsetshire ;  these  latter  are  very  different  in  form  from  those 
of  nautili  in  the  lower  lias,  and  may  probably  belong  to 
belemnites. 

In  studying  the  fossil  ietrahranchuUa,  it  is  necessary  to  take 
into  consideration  the  yarying  circumstances  under  which  they 
have  been  preserved.  In  some  strata  (as  the  lias  of  "Watchett) 
the  outer  layer  of  the  shell  has  disappeared,  whilst  the  inner 
naoreous  layer  is  preserved.  Moto  frequently  only  the  outer 
layer  remains ;  and  in  the  chalk  formation  the  whole  shell  has 
perished.  In  the  calcareous  grit  of  Berkshire  and  Wiltshire  the 
ammonites  haye  lost  their  shells;  but  perfect  casts  of  the 
chambers,  formed  of  calcareous  spar,  remain,  f 

Fossil  orthocerata  and  ammonites  are  evidently  in  many 
instances  dead  ahelUj  being  overgrown  with  corals,  serpulse,  or 
oysters ;  every  cabinet  affords  such  examples.  In  others  the 
animal  has  apparently  occupied  its  shell,  and  prevented  tho 
ingress  of  mud,  which  has  hardened  all  around  it ;  after  this  it 
has  decomposed,  and  contributed  to  form  those  phosphates  and 
sulphides  commonly  present  in  the  body-chamber  of  fossil  shells, 
and  by  which  the  sediment  around  them  is  so  offcen  formed  into 
a  hard  concretion.}  In  this  state  they  are  permeated  by  mineral 
water,  which  slowly  deposits  calcareous  spar,  in  crystals,  on 
their  walls ;  or  by  acidulous  water,  which  removes  every  trace 
of  the  shell,  leaving  a  cavity,  which  at  some  future  time  may 
again  become  filled  with  spar,  haying  the  form  of  the  shell  but 
not  its  structure.  In  some  sections  of  orihoceraia  it  is  evident 
that  the  mud  h^  gained  access  to  the  air-cells ;  but  the  cham- 
bers are  not  entirely  filled,  because  their  lining  membrane  has 
contracted,  leaving  a  space  between  itself  and  certain  portions 
of  the  walls,  which  correspond  in  each  chamber. 

The  tetrabranchs  could  undoubtedly  swim,  by  their  respira- 
tory jets ;  but  the  discoidal  nautili  and  ammonites  are  not  woU 

«  Lepat  mntontru  (8cfaloth«im),  deseribed  by  BUinvilLe  as  the  beak  of  a  brachiqpodi 

t  Called  «poiu<ytolt<es  by  dd  writen. 
.  tin  hB  aiam-ebale  at  Wbitby  innnmenUe  eoHereUoM  axe  Icrastfi,  "viV^)^  "vV^^ 
0tnek  with  aa  hammer,  split  ojpen  and  disolofle  an  ammonite.    Beft  T*«.  UwX.^^ 
"  ThoaigbtB  on  a  Pelade,  **  p.  2L 
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calculated,  by  their  forms,  for  swimming;  and  tlie  straiglit'> 
shelled  orthocerata  and  hacuUtea  must  have  held  a  nearly  vej:tical 
position,  head  downwards,  on  account  of  the  buoyancy  of  their 
shells.  The  use  of  the  air-chambers  is  to  render  the  whole 
animal  (and  shell)  of  nearly  the  same  specific  gravity  with  the 
water.*  The  object  of  the  numerous  partitions  is  not  so  much 
to  sustain  the  pressure  of  the  water,  as  to  guard  against  the 
collisions  to  which  the  shell  is  exposed.  They  are  most  compli- 
cated in  the  amTnonitea^  whose  general  form  possesses  least 
strength,  t  The  purpose  of  the  siphuncle  (as  suggested  by  Mr. 
Searles  Wood)  is  to  maintain  the  vitality  of  the  shell  during  the 
long  life  which  these  animals  certainly  enjoyed.  Mr.  Forbes 
has  suggested  that  the  inner  course  of  the  hamitea  broke  off  as 
the  outer  ones  were  formed.  But  this  was  not  the  case  with  the 
orthoceratay  whose  long  straight  shells  were  particularly  exposed 
to  danger ;  in  these  the  preservation  of  the  shell  was  provided 
for  by  the  increased  size  and  strength  of  the  siphuncle,  and 
its  increased  vascularity.  In  endoceraa  we  ^find  &e  siphuncle 
thickened  by  internal  deposits,  until  in  some  of  the  very  cylin- 
drical species  it  forms  an  almost  solid  axis. 

The  nu>cleii8  of  the  shell  is  rather  large  in  the  natdiliy  and 
causes  an  opening  to  remain  through  the  shell,  until  the  umhilictta 
is  filled  up  with  a  callous  deposit;  several  fossil  species  have 
always  a  hole  through  the  centre. 

In  the  ammonites,  the  nudeua  is  exceedingly  small,  and  the 
whorls  compact  firom  the  first. 

It  has  been  stated  that  the  s^ta  are  formed  periodically ;  but 
it  must  not  be  supposed  that  the  shell-muscles  ever  become 
detached,  or  that  the  animal  moves  the  distance  of  a  chamber 
all  at  once.  It  is  most,  likely  that  the  adductors  grow  only  in 
front,  and  that  a  constant  waste  takes  place  behind,  so  that  tiliey 
are  always  moving  onward,  except  when  a  new  septum  is  to  be 
foi-med ;  the  septa  indicate  periodic  rests. 

The  consideration  of  this  fact,  that  the  nautilus  must  so 
frequently  have  an  air-cavity  between  it  and  its  shell,  is  alone 
sufficient  to  convince  us  that  the  chambered  cephalopods  could 


*  A  nautilus  pompilius  (in  the  cabinet  of  Mr.  Morris)  weighs  lib.,  and  when  the 

siphuncle  is  secured,  it  floats  with  a  |lb.  weight  in  its  aperture.    The  animal  would 

have  displaced  two  pints  (=  2^1bs.)  of  water,  and  therefore,  if  it  weighed  Slbs.,  the 

specific  gravity  of  the  animal  and  shell  would  scarcely  exceed  that  of  salt  water. 

/  Ibe  siphuncle  and  lobed  septa  did  not  hold  the  animal  in  its  shell,  as  Von  Buch 

Jmt^rined:  that  wob  secured  by  the  shell-muscles.    The  complifiated  sutures  perhaps 

^adxeate  lobed  ovaries;  they  occur  in  irenera  which  mwt  iMwe  \!C(A\iG«iQi  -^wi^  vouiSi 
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not  exist  in  very  deep  water.    They  were  probably  limited  to 
a  depth,  of  20  or  30  fathoms  at  the  utmost.* 

It  is  certain  that  the  sexes  were  distinct  in  the  tetrahranchiata. 
M.  D'Orbigny,  noticing  that  there  were  two  varieties  of  almost 
every  kind  of  ammonite — one  compressed,  the  other  inflated 
— naturally  assumed  that  the  first  were  the  shells  of  male  indi- 
viduals {3)y  the  second  of  females ^9).  Dr.  Melville  has  made 
a  similar  suggestion  with  respect  to  the  nautili ;  namely,  that 
the  umbilicated  specimens  are  the  males,  the  imperforated  shells, 
females.  Professor  Yan  der  Hoeven  has  described  the  difference 
in  the  shells  of  the  two  sexes ;  f  but  these  are  trivial  as  com- 
pared with  those  presented  by  the  animals.  The  most  marked 
is  that  while  the  female  has  twelve  retractile  tentacles,  the  male 
has  only  eight,  while  the  other  four  tentacles  are  coalesced 
together  to  form  an  organ  called  the  sjpadix. 

In  1865,  M.  Barrande  published  the  plates  to  his  second 
volume  on  the  Oephalopods  of  Bohemia.  We  have  not  been 
able  to  see  this  work  :  but  it  contains  107  plates,  with  figures  of 
200  species  of  cephalopods,  belonging  to  the  genera  GoniatiteBy 
NothoceraSy  TroehoceraSy  Eercoceraa,  LituiteSy  Fhragmoceras,  Oom' 
phoceras,  and  Aacoceraa, 

Family  I. — ^NAunLiD-ffi. 

SJielL  Body-chamher  capacious.  Aperture  simple.  Sutures 
simple.     Stphuncle  central  or  internal.     (Figs.  60,  51.) 

Natttiltjs,  Breynius,  1732. 

Sheill  involute  or  discoidal,  few-whorled.  Siphuncle  central  or 
sub-central. 

In  the  recent  nautili,  the  shell  is  smooth,  but  in  many  fossil 
species  it  is  corrugated,  like  the  patent  iron-roofing,  so  remark- 
able for  its  strength  and  lightness.  (Buckland.)  See  PI.  II., 
Fig.  10. 

The  umbilicua  is  small  or  obsolete  in  the  typical  nautili,  and 
the  whorls  enlarge  rapidly.  In  the  palseozoic  species,  the 
whorls  increase  slowly,  and  are  sometimes  scarcely  in  contact. 
The  last  air-cell  is  frequently  shallower  in  proportion  than  the 
rest. 

*  By  deep  water,  naturalists  and  dredgers  seldom  mean  more  tlian  25  fatlioms,  a 
comparatiTely  small  depth,  only  found  near  coasts  and  islands.    At  100  fathoms  the 
pressure  exceeds  3661bs..  to  the  square  inch.    Empty  bottles,  securely  corked,  and  sunk 
with  weights  beyond  100  fathoms,  are  always  crushed.    If  filled  with  liquid,  tlie  cork 
is  driven  in,  and  the  Uquid  replaced  by  salt  water ;  and  in  drawing  l\ie  \>o\X\«i  >5:fi  ^ft^a^" 
the  cork  is  returned  to  the  neck  of  the  bottle,  generally  in  a  xeveweCL  tbo^^^"^*   V?»vt"Sv 
fleaaforL)  - 
t  AnnalM  of  Ifataral  Wbtory,  vol.  xfx.  1867, 


Animai,  In  the  reoent  nautilus,  tlia  mandiblei  are  homy, 
but  calcified  to  a  cousidetable  extent;  timj  are  Bntrounded  hj 
a  circolat  fleshy  lip,  extoinal  to  -which  are  four  groups  of  laUal 
tattada,  twelve  or  thirteen  in  each  group ;  thoy  appear  to  answer 


Fig'  50.  T/autitiis  pompdas  ia  lie  Bbell-* 

to  the  luccal  membrane  of  llie  oalamary  {Fig.  1).  Beyond  these, 
on  each  side  of  the  head,  ia  a  double  series  of  anna,  or  brachial 
tentacles,  thirty-ais  in  number;  the  dorsal  pair  are  expanded, 
and  united  to  form  the  hood,  which  closes  the  apertnro  of  the 
shell,  except  for  a  small  space  on  each  side,  which  is  filled  by 
the  second  pair  of  arms.  The  taiCaclei  are  lamellated  on  tiieir 
inner  surface,  and  are  retractile  within  sheaths,  or  "digita- 
tions,"  which  correspond  to  the  eight  ordinary  arms  of  the 


•irattciiata,  bt«  tbe  propaity 


»%.  6 


■  Tliii  woodciU  imd  eighleen  others  iljutnlbig  the 
ot  Dr.  Bay,  1o  idiom  we  BM  indabiafl  for  llieir  ih 

nBuiilni,  BK  it  ippean  on  the  remonl  oT  tat  <A  lae  anur  aneu-mu  (mm  ma 
Bpecimen  in  the  Britieh  Miuenin).  The  tyi  li  bees  In  the  csntre,  corsted  by  the  liood 
■^J.-  f.  lEntaSlei,  neul;  coiceKled  in  their  Bhealtat;  /.  (unuel;  m,  maigin  of  the 

aoa  ef  the  shell;  a,  tbcll-maacle.    Ths  intemil  org&ra  e»  toaiesl^ii  Vj  ftWljA 


/ 

» 
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cuttle-fishes ;  their  superioiity  in  number  being  indicatiye  of  a 
lower  grade  of  organisation.  Besides  these  there  are  four  ocvUar 
terUadeSf  one  behind  and  one  in  front  of  each  eye ;  they  seem 
to  be  instruments  of  sensation,  and  resemble  the  tentacles  of 
doria  and  (vplyaia,  (Owen.)  On  the  side  of  each  eye  is  a  hollow 
pUoated  process,  which  is  not  tentaculiferous.  This  process 
bears  the  external  ears.  The  <cayity  leads  to  the  auditory  cap- 
sule, along  a  passage  lined  with  a  glandular  membrane.  The 
reafpiralory  ftmnel  is  formed  by  the  folding  of  a  very  thick 
muscular  lobe,  which  is  prolonged  laterally  on  each  side  of  the 
head,  with  its  free  edge  directed  backwards  into  the  branchial 
cayity ;  behind  the  hood  it  is  directed  forwards,  forming  a  lobe 
which  lies  against  the  black-stained  spire  of  the  shell  (Fig.  50  s).* 
Inside  the  funnel  is  a  yalye-like  fold  (Fig.  6\  a).  The  margin 
of  the  mantle  is  entire,  and  extends  as  fax  as  the  edge  of  the 
shell;  its  substance  is  firm  and  muscular  as  far  back  as  the 
line  of  the  shell-muscles  and  homy  girdle,  beyond  which  it  is 
thin  and  transparent,  The  aheU-m'uadea  are  united  by  a  narrow 
tract  across  the  hollow  occupied  by  the  inyolute  spire  of  the 
shell ;  and  are  thus  rendered  horse-shoe  shaped.  The  aiphuncle 
is  yascular;  it  opens  into  the  cayity  containing  the  heart  {'peri- 
cardium),  and  is  most  probably  filled  with  fluid  from  that 
cayity    (Owen). 

Bespecting  t^e  habits  of  the  nautilus  yery  little  is  known : 
.the  specimen  dissected  by  Professor  Owen  had  its  crop  filled 
with  fragments  of  a  small  crab,  and  its  mandibles  seem  well 
adapted  for  breaking '  shells.  The  statement  that  it  yisits 
the  surfece  of  the  sea  of  its  own  accord  is,  at  present,  uncon- 
firmed on  obseryation,  although  the  air-cells  would  doubtless 
enable  the  animal  to  rise  by  a  yery  small  amount  of  muscular 
exertion. 

Professor  Owen  giyes  the  following  passage,  from  the  old 

Dutch  naturalist,  Bumphius,  who  wrote,  in  1*705,  an  account  of 

the  rarities  of  Amboyna.     ^*  When  the  nautilus  floats  on  the 

water,  he  puts  out  his  head  and  all  his  tentacles,  and  spreads   . 

'  them  upon  the  water,  with  the  poop  of  the  shell  aboye  water ; 

*  The  fimnd  \a  coQeidar0d  to  be  the  homologae  of  the  foot  of  the  gaatexopoda  t>y  Iiovfa, 
ft  conclQsioii  with  which  we  cannot  ogree.  Tbe  cephalopo^s  ought  to  be  compared  with 
the  larval  gasteropoda,  in  which  the  foot  only  serves  to  support  an  operculum ;  or  with 
tt^»  fleothig  tribes  in  which  the  foot  is  obsolete,  or  serves  only  to  secrete  a  nidamental 
raft  iianthina).  However,  on  examiniqg  the  nautilus  preserve  in  tli&  Bti.\iA\ilSx)&«k''QS0i> 
and  finding  that  the  funnel  wbb  only  part  of  a  muscular  c(dlar,  ^\vldL  ex\.eii<(^  tii^'ccraiU^ 
lueaeckof  the  animal,  we  could  not  avoid  noticing  its  reaemUaac^  \.o  ^;Xx<i  kv^«^ 
ijippets  ofpaliufina,  and  to  that  gerie$  of  Jappeta  (iududina  tkie  opercxaiaercnu  ^^^^^ 
wnfch8mxoimd3tbeirocAus(Fig,lU),  *'*'        v         ^  »  r 
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but  at  the  bottom  he  creeps  in  the  reverse  position,  vitii  his 
boat  above  hiio,  and  with  his  head  and  tentacles  upon  the 
ground,  making  a  tolerably  c[uick  progress.  He  keeps  hunBelf 
chiefly  upon  the  ground,  creeping  also  eotnetiiiies  into  the  nets 
of  the  fisheFmen;  but  aftw  a  stcirm,  as  the  weather  becomes 
calm,  they  are  seen  in  troops,  floating  on  the  water,  being  driven 
up  by  the  agitation  of  the  u>avea.  Thia  sailing,  however,  ia  not  of 
long  continuance ;  for  having  taken  in  all  their  tentacles,  they 
upset  their  boat,  and  bo  return  to  the  bottom." 


Fig.  61.  Naadliu  expanded.* 

Diitribtiiion,  3  or  4  species.  Ohlnese  seas,  Indian  Ocean, 
Persian  Qnlf. 

Fossil,  about  188  species.  In  all  sfcrata,  South  and  North 
America  (Chili).     ETirope.     S.  India. 

There  are  two  types  of  ornamentation  in  nautili — the  smooth 
and  the  longitudinally  striated;  the  latter  are  almost  exclu- 
sively oolitic,  and  at  present  only  1  species  is  known  in  Indian 
cretaceous  rocks ;  the  smooth  ^a  is  almost  exclusively  cre- 
taceous, and  ia  abundantly  represented  in  India.  '  D'Orbigny 


>.  St7.    A,  tood ;  »,  Biphon.     It  i>  jnm  ifowibls  tbu  when  tha 
ita  ibell,  Ibe  gu  conuined  in  Ou  iHt,  inurm^BiiB.  gii-ctunOAt 
'^j-'^paml;  batthla  coald  not  bappeii  qimIoi  sny  great pttBHie  ol  ■naUa, 
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has  taken  advantage  of  these  characters  for  dividing  the  nautili 
into  three  groups,  viz.,  1.  Loevigatu  Nautili  with  smooth  shells 
ranging  from,  the  Permian  epoch  to  the  present  time ;  2.  Radiaii, 
Shells  ornamented  with  transverse  ribd,  mainly  cretaceous; 
and  3.  Striati.  Shells  ornamented  with  longitudinal  striae. 
These  are  confined  4;o  the  oolite  in  Europe.  In  India  a  few 
species  occur  in  the  lower  chalk. 

Suh-geniM,    Aturia  (Bronn).  =  Megasiphonia,  D'Orb. 

Type,  N.  zic-zac,  Sby.  PI.  II.,  Fig.  12,  London  Clay, 
SEigli^te. 

STuill,  sutures  with  a  deep  lateral  lobe;  siphuncle  nearly 
internal,  large,  continuous,  resembling  a  succession  of  funnels. 

jFo00t7,  4  species.    Eocune ;  North  America,  Europe,  India. 

Suh-genus  f  DisciteSy  McCoy.  WTiorls  all  exposed ;  the  last 
chamber  sometimes  produced. 

Fossil,  5  species.    Lower  Silurian. — Carb.  limestone. 

Temnocheilus,  McCoy.  Founded  on  the  carinated  species  of 
the  carb.  limestone,  of  which  5  are  known. 

Cfryptoceras,  D'Orb.  Ascocoras,  Barr.  Founded  on  N,  dor- 
salts,  Phil.,  and  one  other  species,  in  which  the  siphuncle  is 
nearly  external. 

Fossil,  16  species.    Upper  Silurian — Carb. 

LiTTJiTES,  Breynius. 

Etymology,  lituus,  a  trumpet. 

Synonyms,  Hortolus,  Montf.  (whorls  separate).  Trocholites, 
Conrad. 

Example,  L.  convolvans,  Schl.    L.  lituus,  Hisinger. 

8hdl,  discoidal ;  whorls  close  or  separate ;  last  chamber  pro- 
duced in  a  straight  line ;  siphuncle  central  or  sub-central. 

Fossil,  18  species.    Silurian ;  North  America,  Europe. 

Teoch6cieras,  Barrande,  1848. 

Example,  T.  trochoides.  Bar. 
Shell  nautiloid,  spiral,  depressed. 
Fossil,  44  species.    Upper  Silurian  r  Bohemia. 
Some  of  the  species  are  nearly  flat,  and,  -Tioviug  ^^  ^^^ 
chazz2h6tr  produced,    would    formerly    have   "been.     coxisAet^^ 
Jjituiies. 
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Fig.  52.  dymmia  striata,  Munst.*  Fig.  59.  C  Unearis,  Mumt. 

Olyhbnia,  MimsteT,  1892* 

Etymohgy,  Clymene,  a  sea-nympli. 

Synonyma,  Endosiphonites,  Ansted.    Sub-clymenia,  D*Orb. 

Example,  0,  striate,  PL  II.,  Fig.  16  (Mus.  Ilfennant). 

Shell  disccHdal;  septa  simple  or  slightly  lobed;  siphuncle 
internal. 

Fomly  45  species.  Upper  Silurian — Mount.  LimeBt(me. 
North  Amezioa,  Europe. 

Family  n. — OETHooEEATfD-aa. 

'8hdl  straight,  curved,  or  disooidal;  body  chamhtft  small; 
aperture  contracted,  sometimes  extremely  narrow  (Figs.  48, 
49) ;  siphuncle  compUoated. 

It  seems  probable  that  the  cephalopods  of  this  family  were 
not  able  to  withdraV  themselyes  completely  into  their  shells, 
like  the  pearly  nautilus ;  this  was  certainly^  the  case  with  some 
of  them,  as  M.  Barrande  has  stated,  for  the  siphonal  aperture 
is  almost  isolated  from  the  cephalic  opening.  The  shell  appears 
to  haye  been  often  less  calcified,  but  connected  with  more 
vascular  parfcs  than  in  the  nautilus;  and  the  siphuncle  offcen 
attains  an  enormous  development.  In  all  this,  there  is  nothing 
to  suggest  a  doubt  of  their  being  tetrahranchiafe;  and  the  chevron- 
shaped  coloured  bands  preserved  on  the  ortJwceraa  'aaigtdtferuBi^ 
sufficiently  prove  that  the  shell  was  essentially  external » 

Obthooebas,  Breyn. 

Etymology,  orthos,  straight,  and  ceras^  a  horn. 

SynonyrM,  Cydooeras,  McCoy.  Gonioceras,  Hall.|  Oonooeras, 
Bronn. 

Example,  0.  Ludense  (diagram  of  a  longitudinal  section) 
PL  n.,  Fig.  14. 

Shell  straight;  siphuncle  central;  aperture  sometimes  con- 
tracted. 

Fossil,  240  species.  Lower  Silurian— Lias ;  North  America, 
Australia,  .and  Europe. 

*  Figs,  62^  58.  Sutures  of  two  species  of  Clymenia  from  Fhillips'  Pal.  Fos.,  Devon- 
'«4^.  f  Figured  by  D'Archiac  and  Vemeuil,  Qeol.  Trans. 

^    ^  -^^^sa  and  Teneacuittes  are  prDvisiohaliy  placed  "WvQi  tive  Ptcropoda :  \J[l^:v  tsco- 
b»bJjr  belong  here. 


'  cnpsuopoDi^ 
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The  orfAoMnfa  an  the  most  abundant  and  vide-apread  shells 
of  tiie  odd  iwika,  and  attained  a  lai^r  size  than  any  otiier  fonil 
ahelL  A  ftogment  of  an  orthoc«ras,  in  tite  collection  of  Mr. 
late  of  Alnwick,  is  a  yaid  long,  and  1  foot  in  diameter,  ite 
original  length  must  have  been  6  feet.  OQlw  epeciea,  2  feet  in 
leng^  are  only  1  inch  in  diameter  at  the  aperture. 

Sub-genut.  1.  Camerorxrat,  Coniad  (=  meliaand  thotacooenw, 
Fischer  ?). 

Siphundt  lateral,  sometimes  very  large  {simple  f]. 

Oa«ts  of  theee  large  aiphuncles  were  ctdled  hyolitei  by  Eichwald, 

27  speciee.  Lower  Silurian — Trias  P  North  America  and 
Europe. 


2.  Adinoetra*  (Bronc),  Stokes.-  Siphnncle  very  large,  in- 
Sated  between  the  chambers,  and  coimccted  with  a  slender 
oentaal  tobe  by  radiating  plates.  6  species.  X«wer  Silorian — 
Garb. ;  Kortli  America,  Baltic,  and  Brit. 

3.  Ormocerai,  Btokes.  Siphimealar  beads  constricted  in  Hie 
middle  [makiiig  the  septa' appear  as  if  -united  to  the  centre  of 
eacb).  3  speoiee.  Lower  Silnrion — Deron;  Nortli  America. 
This  Bab-geniu  Tery  mach  reBemblee,  if  it  is  net  ideatical  with, 
the  last  mentioned. 

4.  Saronia,  Stekee.  Shell  extremely  thin,  membranous  or  . 
homy  P  Sipfannole  very  Urge,  central,  the  upper  part  of  eaoK 
jmnt  inflated,  connected  with  a  small  central  tube  by  radiating 
j^tea.  3  species.  Lower  Silurian.  Drummond  Island,  Lake 
Suron, 

NnmecouB  examples  of  this  curious  fossil  were  collected  by  Dr. 
Bigsby  (in  1822),  and  by  the  officers  of  the  tegimenta  foTmetV^ 


idltiaad.    (FiOToMi. aWito* li"*". 
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'  stationed  on  Drummond  Island.  SpeoimenB  have  also  been 
brought  borne  by  tbe  officers  of  many  of  tbe  Arctic  expeditionci. 
But  wiUi  tbe  exception  of  one  formerly  in  tbe  poseeaaion  ot 


Fig.  68.  flmwiis  verttiralii.' 

Lieutenant  Qibsou,  and  another  in  the  cabinet  of  Mr,  Stakes, 
tbe  uphunole  only  is  preaerred,  und  not  a  trace  remains  of  septa 
or  shell  wall.  Some  of  those  seen  by  Dr.  Bigsby  in  tbe  lime- 
stone clifis  vere  6  feet  in  length. 

5.  ETidocaiii,  Hall  (Conotnbnlaria,  Trooat).  Sbell  extremely 
elongated,  cylindrical.  Siphuncle  very  large,  cylindrical,  lateral ; 
thickened  internally  by  repeated  layers  of  shell,  or  partitioned 
off  by  fnmiel-ahaped  diaphragms.  12  species.  Lower  Silurian, 
New  York. 

Shell  peiforated  by  two  distinct  siphuncles  F  0.  bisipbo' 
natnm  Shy,  Caradoo  sandstoM,  Brit. 

"  Orthocerata  with  two  aiphnndes  have  been  observed,  hnf 
there  baa  always  appeared  sometihing  doubtful  about  them. 
In  the  present  inatanoe,  howert^,  this  structure  cannot  be 
questioned,"    (J.  Sowerby.) 

Small  orthocerata  of  various  species  are  frequently  found  in 
the  body  chamber  and  open  siphuncle  of  large  specimens.f  Tbe 
emfoctros  gemdliparvm  and  proteiformt  of  Hall,  appear  to  bo 
examples  of  this  kind. 

6.  Tntoceraa=Diplocmu,  Salter.     The  sbell  i 

■  ^g.  M.  Hurmi/i  vtrtibndii,  Btoli».    a 

ptewnted  bj  Dr.  Bigili)'.    Tta  aepts  ue  iidds 

Ni}j  jjidlcited  iD  the  apeclmflD  lij  "^  coloorlev 
J*ff/j  d  wsathered  aectioa,  ^re*enteA  to  tha 
■JeBienant  Wood:  of  HM.S.  Pandora.  Xlie 
t  Sbein  of  £tllcTOBhim  snd  Mtaehixmia  tt 


rom  Pr.  Bj^by^  drawing ;  thejr  verA 
ie>  on  Uis  brown  limulone."  b  npn- 
iUiIi  MuEeom  bj  CBHtaio  Eellclt  and 
tata  an  xfAenfA  \. 
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bare  reBembled  Oonioeerat,  and  fhe  ezi«nial  tube  to  be  a  aimplo 
cavily,  formed  by  the  approsimation  of  tlie  lateral  angles. 

IHMoaonis  {amoidetu)   HaU,   18S2.     Pal.   New  York.      This 

fbsol  appears  to  be  a  aiphaiicle  aiinUET  to  those  figured  by  Dr. 

Bigaby  in  1824  (Geol.  Tre.  I.,  R.  30,  f.  6),  and  which  ham  been 

correctly  referred  to  the  ortliocerata  hy  Qnenstedt. 

GouPHOCKEUJ,  J.  Bby.     1839. 

Etf/mology,  gomphoi,  a  dub ;  and  cerat,  a  bom. 

Bymyntfms,  Apiooerae  (Fischer).    Foterioceros  (McCoy). 

Tt/pt,  G.  pyriforme,  8by.,  Fig.  69,  and  O.  Bohemicnm,  Edr. 
Fig.  47. 


Yig.bl.  Eniaccrai.'  Fig. 88.  Gt>mpAecirai.t 

BMl,  faaiona.  or  globiUar,  -with  a  tapering  apex ;  apertuxa 
contracted  ia.  the  middle ;  mphunde  monilifoim,  sub-central. 

DUtribvtiDn,  37  Bpeciea.  Lower  Silurian — Carb.  North 
America,  Europe,  Brit.  Barrande  fignroe  70  species  in.  Vol.  II. 
ofbia  ■■SystSmeSUurien,"  1865,  nearly  all  of  which  are  belieyed 
to  be  new. 

OkcocehA-S,  Hall. 

Etymology,  oneoi,  a  protuberance. 

Ty$«,  0.  oonstriotum.  Hall.    Trenton  limeitone. 

■  tig.  .M.  iiisgr™  qf  U1  mtocTBi  (»/ter  Hall),  a,  .heimaB;  b.-ntiJ-rf^^-^*^ 
ICC,  aitiAmgntt  ("ciabijo-lal>ei"otatil),  Jor4ili(»> 

tFig.S&  Gaaipiecerai  pyr^/bnae.  I.  Indlow  lock.  MocVlieaBaii  "■"'^^^^ 
tFrom  Idarcbiiai}'!  Silatiaa  Syii.  nSucta  ^.)  »,  beail«a  BiphuBcle, 
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Btielt,  like  a  carved  gomphoceraa ;  eiphuncle  estemaL     ' 
Diilribution,  8  speoioft    Silurian,  New  York.  ■• 

PKRAGMOOEItAa,  Broderip. 

Mi/mohgy,  phragrnoe,  b,  partition,  and  two*,  a  torn. 

Type,  P.  Tentricosum  (Steininger  apecieB),  PI.  H,,  Fig.  18. 

Shell  curved,  laterally  compresaed ;  aperture  contracted  in  the 
middle;  ttphunde,  ventral,  radiated.  Example,  P.  callistoma. 
Bar.,  Fig.  48. 

DUtribution,   15    apeciea.      Lower    Silurian — Oarb. ;  Brit., 


Cyxtooebas,  Goldf.,  1832. 

Etymology,  eur/tw,  curved,  cemt,  horn. 

Syntmyme,  Campulitea,  Deah.,  1832  (inoluding  gytocerae). 
Aploceras,  D'Orbigny.  Gampylocerasandtrigonoceraa,  MoOoy. 
Gyroceraa,  D'Oi'bigny, 

Example,  0.  hybridum,  Yolbocthi,  audBeauiuoati(BarraDde]. 

Bhdl  curved ;  siphuncle  small,  internal,  or  sub-central. , 

Feeail,  84  apecieB.  Lower  Silurian — Garb. ;  North  and  South 
America  and  Europe. 


(^j 


Gyeooekab,  Meyer,  1839. 
Etymology,  gyros,  a  oirole,  and  eeras. 
BynonyTn,  Nautiloeorae,  D'Orbigny, 
Example,  G.  eifeliense,  D'Axcb.  (PI.  II.,  Fig.  13).    Devonian; 


CEPHALOPODA.  19ii 

STieU  nautiloid ;  whorls  separate ;  siplmncle  excentric,  ladiated. 
Fossil,  17  species.    Upper  Silurian — ^Trias  ?    North  America 
and  Europe. 

Thoeacooeeas,  Fischer,  1844. 

Synonym,  Melia,  Eischer  (not  L.). 

Type,  T.  vestitum. 

SheU  straight,  elongated,  conical,  with  a  small  lateral  straight 
siphuncle. 

Fossil,  20  species.  Lower  Silurian — Garb.  United  States 
and  Europe. 

NoTHOCEBAS,  Barrande,  1856. 

Bhdl  nautiloid,  slightly  inyolute ;  septa  slightly  arched,  with- 
out lobes. 
Fossil,  1  species.    Upper  Silurian. 

Family  ni.— Ammonitidjb. 

SheU,  Body-cMmher  elongated ;  aperture  guarded  by  processes, 
and  closed  by  an  operculum ;  sutures  angulated,  or  lobed  and 
foliated ;  siphuncle  external  (dorsal,  as  regards  the  shell). 

The  shell  of  the  ammonitidoe  has  essentially  the  same  structure 
as  that  of  the  nautilus.  It  consists  of  an  external  porcellanous* 
layer,  formed  by  the  collar  of  the  mantle  only  and  of  an  internal 
nacreous  lining,  deposited  by  the  whole  extent  of  its  visceral 
surface.  There  is  an  ammonite  in  the  British  Museum,  evidently 
broken  and  repaired  during  the  life  of  the  animal,t  which  shows 
that  the  shell  was  deposited  from  within.  In  some  species  of 
ammonites,  the  collar  of  the  mantle  forms  prominent  spines  on 
the  shell,  which  are  too  deep  for  the  visceral  mantle  to  enter ; 
they  are  iih^TQioTQ  partitioned  off  {as  in.  A,  armatus.  Lias)  from 
the  body  whorl  and  air  cells,  and  not  exhibited  in  casts. 

The  baculites  and  ammonites  of  the  section  cristati  acquire, 
when  adult,  a  process  projecting  from  the  outer  margin  of  their 
shell.  Certain  other  ammonites  (the  omati,  coronati,  &c.)  form 
two  lateral  processes  before  they  cease  to  grow  (PI.  III.,  Fig.  5). 
As  these  processes  are  often  developed  in  very  small  specimens, 
it  has  been  supposed  that  they  are  formed  repeatedly  in  the  life 
of  the  animal  (at  each  periodic  rest)  and  are  again  removed  when 
growth  recommences.  These  small,  specimens,  however,  may 
be  only  dwarfs.  In  one  ammonite,  from  the  inferior  oolite  of 
Normandy,  the  ends  of  these  lateral  processea  mee\i,  ^^  ionctD^^ 

*  It8  mlcrosccpfo  stractare  baa  not  bean  satisfactorily  examined; 'Btoleawst  'Eofioft* 
detected  a  panctate  structure  in  one  apeciea. 
f  ui.  serpentinus,  Scblotb,  U.  Lias,  TTeUingboro.    Rev.  A.  W.  QT\»ft\iWiV^- 
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1  arch  over  the  apertaie  and  dividing  it  into  two  outlets,  one 
)rtesponding  -witJi  that  above  the  hood  of  the  nautilus,  which 
Lves  passage  to  the  dorsal  fold  of  the  mantle  ;  the  other  vith 
lat  below  the  hood,  whence  issue  the  tentacles,  mouth,  and 
mael  ,*  such  a  modification,  we  may  presume,  could  not  take 
lace  before  the  termination  of  the  growth  of  the  individual."* 

M.  D'Orbigny  has  figured  several  examples  of  deformed 
mmtmilea,  in  which  one  side  of  the  shell  is  scarcely  developed, 
ad  the  keel  is  consequently  lateral.  Such  specimens  probably 
idioate  the  partial  atrophy  of  the  branohioe  on  one  side.  In 
le  British  Museum  there  are  deformed  specimenB  of  A.  obtmut, 
maltheus,  and  tvberculattu. 


QOKIATTTES,  Do  Hflan. 
Etymology,  genia  angles,  (should  be  writteu  gonialites  F). 
Symmym,  aganidei,  D'Orbigny  (not  Montf^^iuria  zic-zac). 
Examplea,  Q.  Henslowi  (PI.  III.,  Fig.  I),  G.  spherious  (Figs, 
0  and  46). 
Shell  disooidal ;  sutures  lobed ;  siphuncle  dorsal. 
IKsfntufion,  197  species.    Upper  Silurian — Trias.    Europe. 

EKATHiooKRAfl,  Hauer,  1860. 


IKilrilmlUm,  1  species.    Trias.    Germany. 

'  Tbii  nnlgiis  uiil  ibnonnel  gpai^men  i>  in  the  cabinet  ol  S. 
r^.eo.  GBmiatila^ilttiiaa.a'b-j.  Fmnt and iWe '>i6"«« 
limeaoBa  d  Strbyablre,  ia  tba  cabinet  of  Mr.  3.  Ten 
■oH-ir^  hare  IKeh  removed  artmcMly. 


Bactkites,  Sandberger  {^stenoceros,  D'Orbign;  t). 
Shell  straight ;  eatures  lobed. 
Type,  B.  BubconicnB,  Sbger. 
Siatrilniiion,  3  species.    Devonian,  Oermany. 

Kg.  «  • 

OerATTTES,  Be  Haan. 

Z'sye,  C.  nodosus  (PI.  ni.,  Fig.  2). 

SMI  discoidal;  euturea  lobed,  the  lob«s creniilatod (Pig.  61). 

Diitribution,  29  apeoieB.    Devonian — Chalk.    Europe,  India. 

M,  D'Orbigny  describes  five  shells  from  the  gault  and  Upper 
greensand  as  ceratita ;  but  many  ammonites  have  equally  simple 
sutures,  when  young. 


1  Libya 


nd.sa-t 
AMMomTEB,  foagniere. 
iwn,  a  name  of  Jupiter,  vorshipped  i: 
under  the  form  of  a  ram.    The  ammonite  is  th« 
old  authors. 

Synonymt,  Orbnlites,  Lam.    Flanulites,  Montf 
Shdl  diaooidal ;  inner  whorls  more  or  leas  concealed^  septa 
nndulated ;  sutures  lobed  and  foliated ;  sipbunole  dorsal. 


CBcng). 


w  in  Oi6  aatMi\*»  Vi«*» 
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Diatributton,  about  700  species.  Trias — Chalk.  Coast  of 
Chili  (D'Orbigny),  Santa  Fe  de  Bogota  (Hopkins),  New  Jersey, 
Europe,  South  India,  and  New  Zealand. 

In  this,  as  in  almost  every  case,  the  figures  represent  the 
number  of  species  which  have  been  described,  and  which  gene- 
pally  pass  current  as  species.  It  is  very  probable  that  when  all 
the  forms  have  been  thoroughly  examined  many  may  turn  out 
to  be  nothing  more  than  variations  of  the  same  species,  due  to 
iiflforences  of  age,  &c.  Thus,  according  to  Mr.  Seeley,  ihe  Am- 
monitea  aplendens  &om  the  greensand  of  Cambridge,  comprises 
not  only  the  form  so^named,  but  fourteen  others  occurring  in 
the  same  bed,  and  which  have  received  distinctive  specific  names ; 
A,  planulatua  is  made  up  of  five  so-called  species.  Looked  at 
from  this  point  of  view  the  700  would  be  replaced  by  a  much 
smaller  number. 

Captain  Alexander  Gerard  discovered  ammonites  similar  to 
Dur  L.  oolitic  species,  in  the  high  passes  of  the  Himalaya,  16,200 
feet  above  the  sea. 

Section  A.    Back  with  an  entire  Jced, 

1.  Arietea,  L.  oolites,  A.  bifrons  (PL  III.,  Pig.  6),  bisul- 

catus  (PI.  in.,  Eig.  7). 

2.  FaUiferiy  L.  oolites,  A.  sei'pentmus,  radians,  hecticus. 

3.  Criatatif  cretaceous,  A.  cristatus,  rostratus  (Fig.  62), 

varians. 

B.    Back  crenaied, 

4.  AmaiUhei,         ool.  A.  amaltheus,  cordatus,  excavatus. 

5.  Bothomagenees,  cret.  A.  rothomagensis,  &om  BotJwma- 

ffum,  Eouen  (PL  III.,  Fig.  4). 


6.  Disciy 


7.  Denta^i, 


0.    Back  aharp, 
oolitic,        A*  discus,  dypeiformis. 

D.    Back  channelled, 

cret.  A.  dentatus,  lautus. 

A.  Parkinsoni,  anguliferus. 


icret 
ool. 


'  CSzpfrcomi, 


E.     Ba(^  aquared, 

L.  ool.        A.  armatus,  athletus,  perarmatus. 
L.  ooL        A.  capricoxmiB,  ^\a.mQo«t^tMa. 
ooL  A.  Duncani,  epinoBwa  ^\,  TCL.^ 

rig.  6V 


CEPBAtOPODA. 


P.    Back  round,  convex. 
L,  ool.        A.  hetorophylliia  (Pig.  41). 
oret.  A..pliiniilatas  {PI.  HI.,  Pig.  i 


11.  ffelerophifiU 

12.  Ligati, 


13.  ^Ji»Mi(i(i,  ool.  A.  auiiiilatUH,  biplex,  gigantens. 

14.  Cor(mati,  ool.  A,  coronattia  (Fig.  63),  eablsevis. 

15.  Fimbriati,  ool.  A.  fimbriatus,  lincatus,  hircinuB. 
IS.  Ocueiafii,  36  species  of  very  variable  form,  and  remarkable 
for  the  nvuaber  and  complexity  of  their  lobes.  Trias,  Austrian 
Alps. 


Examples,  A.  WftxiTnilinTii  (Fig.  64),  A.  Metkmiclui. 

CfiiocBBAS,  Leveille. 
Etymchgy,  krios,  a  ram,  (md  cerae,  a  horn. 
Syntmym,  TropEeum,  Sby. 

Example,  C.  criHtatum,  D'Oibigdy  (PI.  III.,  Fig.  8), 
iSAef 2  diecoidal ;  wborls  separate. 

Diilributicm,    13  species.      Neocomian — Upper  greeneand. 
Britain,  Fiance. 


•Fig.» 


u  (Bing.).    (Eeduced  iframD'O'ti*^-' 
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ToxocERAS,  D'Orbigny. 

Etymology i  toxon,  a  bow,  cerasy  a  horn. 
Example^  T.  annulare,  D'Orbigny  (PI.  III.,  Pig.  12). 
Bhdl  bow-sbaped ;  like  an  ammonite  uncoiled. 
DtatrthtUiony  20  species.    Neocomian,    Between  this  and  cm- 
ceraa  and  ancyloceras  there  are  numerous  intermojliate  forms. 

Ancyloceeas,  D'Orbigny. 

Etymology f  anculosy  incurved-. 

Synonym,  Anisoceras,  Pictet. 

ExamjpU,  A.  spinigerum  (PI.  III.,  Fig.  10). 

SJiell  at  first  discoidal,  with  separate  whorls ;  afterwards  pro- 
duced at  a  tangent  and  bent  back  again,  like  a  hook  or  crosier. 

Dis^niu^icm,  38  species.  Inferior  oolite — chalk.  South  America 
(Chili  and  Bogota),  Europe. 

ScAPHiTES,  Parkinson. 

Etymology y  scaphey  a  boat. 
ExamplCy  S.  equalis  (PI.  HI.,  Fig.  9). 

SJiell  at  first  discoidal,  with  close  whorls ;  last  chamber  detached        . 
and  recurved.  f 

Distribution,  19  species.    Oolite — Chalk.    Europe,  India.  * 

Helicooeras,  D'Orbigny. 

Etymology y  helix  {helicos),  a  spiral,  and  ceraSy  a  horn. 

Example,  H.  rotundum,  Sby.  species  (PI.  III.,  Fig.  11 — 
diagram). 

Shell  spiral,  sinistral ;  whorls  separate. 

Distribution,  11  species.  Inferior  oolite? — Chalk.  Europe^ 
India. 

TxntBiUTEs,  Lam. 

Etymology y  turrisy  a  tower,  and  lithoiB,  a  stone. 

Shell  spiral,  sinistral ;  aperture  often  irregular. 

Distribution,  37  species.  •  Gault — Chalk.    Europe. 

The  turrilite  was  perhaps  dibranchiate  by  the  atrophy  of  the         v 
respiratory  organs  of  one  side.     M.  D'Orbigny  includes  in  this        f 
genus  particular  specimens  of  certain  Lias  ammonites  which  are         L 
very  slightly  unsymmetrical ;  the  same  species  occur  with  both 
sides  alike.    He  also  makes  a  genus  (heteroceras)  of  two  turrilites, 
rh  which  the  last  chamber  is  somewhat  produG^^  aaiitocvMyod, 
T  r^/^eams  (Quenstedt,  T.  20,  Fig.  16^  "has  its  a-^ex.\xAfcO^^  ^t:^^ 
^coaled. 


CEPHUOPOU.  SOI 

Hamitbh,  FuUnaoii. 

Etjfnolog^t  hamm,  a,  hook. 

Example,  H.  atteimatua  (PI.  III.,  Pig.  16). 

SheU  hook-almped,  or  bent  upoa  itself  more  fJian  once,  tlie 
oourses  separate. 

JXgtrilmiion.,  68  HpecieH.  Neocomian— Chalk.  Sootii  AmeriCA 
(Tierra  del  Fuego),  Europe,  India. 


E^.  6fi-  SalureB  of  Hamitea  cylindracev^t  Defr.* 

The  inner  coTirses  of  this  Bbell  probably  break  away,  or  oro 
"decollatod,"  in  the  progress  of  its  growth..  (Forbes.)  M. 
D'Orbigny  has  proposed  a  aew  genus,  Aamufina,  for  the  twenty 
neocomiim  species. 

PrroHocEKAs,  D'Orbigny. 

Elj/mi/ogy,  pit/cke,  a  fold. 
■   Exam^U,  P.  emericiamim,  D'Orbigny  (PL  in.,  Fig.  14). 

SMI  bent  once  npon  itself;  the  two  straight  portions  in 
contact. 

i>M(n'&uiion,  8  ppociea,  Neocomiaa— Chalk.  Britain,  France, 
India. 

Baoitlites,  Lamarck. 

Eiymology,  hamulus,  a  staff. 

Example,  B.  anceps  {PL  IH.,  Fig.  13). 

BArfZ  straight,  elongated;  aperture  guarded  by  a  dorsal  proeess. 

Distribution,  17  species.  Neocomian — Chalk.  Eulope,  South 
America  (Chili),  India. 

BacuUna,  D'Orbigny,  2  species.  B.  Eouyana.  Naooomian. 
France.     Sutures  not  foliated. 

The  chali  of  Normandy  has  received  tiie  name  ol  ha.wMte'Wrt<«^ 
«tao4  fiani  the  aiuadance  of  this  fossU. 
,  ^JlL^i  "'^  ''*'"™  "^  '»i"«=i'll"  "Utiles  <A  VoA  tV^t  »W*-  ^^f^T^ 
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Chapter  II. 

CLASS  n.— aASTEEOPODA. 

Tlio  gasteropods,  including  land-snails,  sea-snails,  whelks, 
limpets,  and  the  like,  are  the  types  of  the  mollusca  ;  that  is  to 
say,  they  present  all  the  leading  featnres  of  molluscous  organisa- 
tion in  the  most  prominent  degree,  and  make  less  approach  to 
the  appearance  and  condition  of  £shes  than  the  c^phalopods,  and 
less  to  the  crustaceans  and  zoophytes  than  the  biyalyes. 

Their  ordinary  and  characteristic  mode  of  locomotion  is 
exemplified  by  the  common  garden-snail,  which  creeps  by  the 
successive  expansion  and  contraction  of  its  broad  muscular  foot. 
These  muscular  movements  may  be  seen  following  each  other  in 
rapid  waves  when  a  snail  is  climbing  a  pane  of  glass. 

The  ntuiileohuncha  are  "aberrant"  gasteropods,  having  the 
foot  thin  and  vertical ;  they  swim  near  the  surface  of  the  sea  in 
a  reversed  position,  or  adhere  to  floating  sea- weed. 


Kg.  66.  A  nucleobrcmch,* 

The  gasteropods  are  nearly  aU  ursj-mmetrical,  fne  body  being 
coiled  up  spirally,  and  the  respiratcry  organs  of  the  left  side 
being  usually  atrophied.  In  chiton  and  dmtalium  the  hrdnchice 
and  reproductive  organs  are  repeated  on  each  side. 

A  few  species  of  ci/mbay  littorina,  paludina,  and  heltx,  are  vivi- 
parous ;  the  rest  are  oviparous. 

When  first  hatched  the  young  are  always  provided  with  a 
shell,  though  in  many  families  it  becomes  concealed  by  a  fold  of 
the  mantle,  or  it  is  speedily  and  wholly  lost.f 

The  gasteropods  form  two  natural  groups ;  one  breathing  air 

temn^'  ^'  ^^^^'^  cymbium,  Desh.  =  C.  criatata,  "L.  sp.  (jsiiei  mBMm^«>),Ufc«v- 
/  ar^T'  ^'-P^^^^^^'  ^»  tenteclea ;  ft,  branchise;  «,  eheVL?  f,loo\;  d.^Y. 
^jtmJ^Z^      AeZi'eF©5  that  the  embryo  slieU  of  the  n\iMbwacSha  liSJa  <itt  bXVivaVvcQa 
•^ '•^^airo  a  locomotire  iooL 


(puhwrni/era),  the  otLerwater  {branc?ii/t-ra).  The  water-breathers 
hftve  at  first  a  email  nautJloid  shell,  capable  of  concealing  them 
entirely,  Etnd  dosed  by  an  operculum.  Inirtead  of  creeping,  they 
awim  witli  a  pair  of  ciliated  fins  springing  from  the  sides  of  tha 
1  ead ;  and  by  tiis  meajis  are  often  more  -widely 
dispersed  than  we  should  he  led  to  expect  irom 
thoir  adult  habits;  thus  some  sedentary  species 
of  calj/ptrcea  and  chiton  have  a  greater  range 
than  the  "  papBr-saJlor,"  or  the  eTer-drifting  / 
oceanic- snail. 

At  this  stage,  which  may  fairly  be  compared  V 
with  the  larval  condition  of   insects,   tboi'o  is 
scarcely  any  differeuce  between  tie  young  of 
eolia  and  aplyaia,  or  iucci'nuin  and  vermttus.     (M.  Edwards.) 

The  development  of  the  hranchifti-ous  gasteropoda  may  be 
observed  with  much  facility  in  the  oonunonriTer-snailB"(paIu- 
dina) ;  which  are  Tiyiparous,  and  whose  oviducts  in  early  summer 
contain  young  in  aU  stages  of  growth,  some  being  a  q^uartei  of 
an  inch  in  diameter. 


Embryss  scarcely  vieiblo  to  the  naked  eyo  have  a  well-formed 
shell,  ornamented  with,  epidermal  fringes ;  a  foot  and  operculum ; 
and  the  head  has  long  delicate  tentacula,  and  very  distinct  black 
eyes. 

The  development  of  the  pulmoniferous  embryo  is  best  seen  m 
the  transparent  eggs  of  the  fresh-water  linrnG'ids ;  those  ai'o  not 
hatched  until  the  young  have  passed  the  larval  condition,  and 
their  ciliated  head-lobes  (or  veil)  are  superseded  by  the  creeping 
disk,  or  foot. 


■  Tig.  87.  Fi7  0f  £0^  (from  Aider  ond  UaDOOCk). 

/  Fig.  03.  JMiaiiim  vstipnra,  I.,  (nriginnl ) ;  Uii!  Int 

inile  of  uie  body  wiorl;  Uie  gill  fa  Been  on  tt 
imUim  Bt  ihf  Blhaeataij  coiiat     SujTey  DockB,  ■ 
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The  development  of  the  air-breathers  goes  onwithm  the  shell, 
and  has  been  traced  by  Van  Beneden,  GFegenbaur,  and  others 
in  Limax,  Veronicella,  Vitrina,  Bulimns,  and  Helix. 

The  shell  of  the  gasteropods  is  usually  spiraly  and  univalve ; 
more  rarely  tubular,  or  conical,  and  in  one  genus  it  is  mulUvalve, 
The  following  are  its  primcipal  modifications : — 

A.  Eegularly  spiral, 

o.  elongated  or  turreted ;  terehra,  turritella, 

&.  cylindrical ;  raegaspira,  pwpa» 

c.  short;  "bucdnum, 

d»  globular;  natica,  helix, 

e,  depressed;  solarium, 

f,  discoidal;  planorhis, 

g,  convolute ;  aperture  as  long  as  the  shell ;  cyprcea,  bulla, 
h,  fusiform;  tapering  to  each  end,  like/t«fit«. 

t.  trochiform ;  conical,  with  a  flat  base,  like  trochus, 
Je,  turbinated ;  conical,  with  a  round  base,  like  turbo, 
I,  few-whorled ;  Helix  h^emastoma,    PL  XII.,  Fig.  1. 
m.  many-whorled ;  Helix  polygyrata,    PI.  XII.,  Fig.  2. 
w.  ear-shaped;  haliotis, 

B.  Irregularly  spiral ;  siliquaria,  vermetus, 
0.  Tubular;  dentalium, 

D.  Shield-shaped ;  umbrella,  parmophorua,  ^  .^ 

E.  Boat-shaped;  navicella,  ^-f 

F.  Conical  or  limpet-shaped ;  patella. 
Or,  Multivalve  and  imbricated ;  chiton. 

The  only  symmetrical  shells  are  those  of  carinaria,<atlanta, 
dentalium,  and  the  limpets.* 

Nearly  all  the  spiral  shells  are  dextral,  or  right-handed ;  a 
few  are  constantly  sinistral,  like  clausilia  ;  reversed  varieties  of 
many  shells,  both  dextral  and  sinistral,  have  been  met  with. 

The  cavity  of  the  shell  is  a  single  conical  or  spiral  chamber ; 
no  gasteropod  has  a  multilocular  shell  like  the  nautilus,  but 
spurious  chambers  are  formed  by  particular  species,  such  as 
Triton  corrugatus  (Fig.  69),  Sbud.  Euomphalus  pentangulatus ;  or 
under  special  circumstances,  as  when  the  upper  part  of  the  spiro 
is  destroyed. 

Some  spiral  shells  are  complete  tubes,  with  the  whorls  sepa- 
rate, or  scarcely  in  contact,  sm  scalaria,  cyclostoma,  and  valvata ; 

*  The  curve  of  the  spiral  ehells  and  their  opercula  and  also  of  the  Nautilus,  is  a 
^an'Mmu;  sjnra//  so  that  to  each  particular  Bpeciea  may  "bft  aaosxfc^  *  uximbec 
ludjcating  the  ratio  of  tlie  geometrical  progression  oi  the  d\xiiexis\oT»  ol  \Va  ^\xat\» 
^f^'  ^.  Moseley,  *'On  ffeometrical  Forms  of  Turbinated  and  D\BCo\d  «>\k€aa:^— Ploi. 
^"^^  ^^^^  ^838,  Pt.  2,  p.  351. 
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but  moi'e  commonly  flie  inner  aide  of  the  Bpiral  tube  u  formed 
by  the  pre-existing  whorls  (Pig.  69). 

,  The  ftxis  of  the  shell,  around  which  the  whorls  are  coiled,  ia 
sometimes  open  or  hollow;  in  which  case  the  shell  ia  said  to  be 
perforated,  or  timbiliaited  (e.g.  aolarium).  The  perforation  may 
be  a  mere  chink,  or  fissure  {rima),  as  in  loeuna;  or  it  may  be 
filled  up  by  a  shelly  deposit,  as  in  many  noltoM.  In  other  sheUs, 
like  the  triion,  the  whorls  are  closely  coUed,  leaving  only  a 
pillar  of  shell,  or  &lwn^la,  in  the  centre :  such  shells  are  said 
to  be  imptrforait. 


Tig.  AS.  Suction  at  a  apiial  uiilralTs.' 

The  apae  of  the  shell  presents  important  characters,  as  it 
was  the  fiticleiii  or  part  formed  in  the  e^;  it  is  sinistral  in 
the  pyramid^ida,  oblique  and  spiral  in  the  nucieobranche  and 
emargioAiUE,  and  mammillated  in  Turbinella  pt/rum  and  Futwt 
antiquut.  ^ 

The  apex  is  directed  backward}  in  all  except  some  of  the 
patellidte,  in  which  it  is  turned  forwards,  oyer  tiie  ajumaSa^iBaft- 

Of  7W(«i  coTTiisotiM.  Lam,,  ttom  »  BBeclmKiiVa  ** 
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In  the  adult  condition  of  some  shells  the  apex  is  always  truncated 
(or  decollated)  as  in  cylindreUa  and  Bulimus  decollatus  ;  in  others 
it  is  only  truncated  when  the  am'mn.1fl  haye  lived  in  acidulous 
waters  (e.^.  cerithidea  and  pirena),  and  specimens  may  be 
obtained  n:om  more  fayourable  situations  with  the  points 
perfect. 

The  line  of  channel  formed  by  the  junction  of  the  whorls  is 
termed  the  suture,   * 

The  last  turn  of  the  shell,  or  hody-whorly  is  usually  very 
capacious ;  in  the  females  of  some  species  the  whorls  enlarge 
more  rapidly  than  in  the  males  (e.g.  Buccinum  undatum).  The 
**base"  of  the  shell  is  the  opposite  end  to  the  apex,  and  is 
usually  the  front  of  the  aperture. 

The  aperture  is  entire  in  most  of  the  vegetable  feeders  {holos^ 
tomata),  but  notched  or  produced  into  a  canal y  in  the  carnivorous 
families  (siqhonostomata) ;  this  canal,  or  siphon,  is  respii'atory  in 
its  office,  and  does  not  necessarily  indicate  the  nature  of  the 
food.  Sometimes  there  is  a  posterior  channel  or  canal,  which 
is  excurrent,  or  anal,  in  its  function  (e.g.  strombidce  and  ovulum 
volva) ;  it  is  represented  by  the  slit  in  scissurella,  the  tube  of 
typhis,  the  perforation  in  Jissurella,  and  the  series  of  holes  in 
haliotis. 

The  margin  of  the  aperture  is  termed  the  peristome ;  sometimes 
it  is  continuous  {cyclostoma),  or  becomes  continuous  in  the  adult 
(carocolla) ;  very  frequently  it  is  **  interrupted,"  the  left  side  of 
the  aperture  being  formed  only  by  the  body*- whorl.  The  right 
side  of  the  aperture  is  formed  by  the  outer  lip  {lahrum),  the 
left  side  by  the  inner,  or  columellar  lip  {laUum),  or  partly 
by  the  body-whorl  (termed  the  "wall  of  the  aperture,"  by 
Pfeiffer). 

The  outer  lip  is  usually  thin  and  sharp  in  immature  shells,  and 
in  some  adults  (e.g.  heUcella  and  hulimtdus) ;  but  more  frequently 
it  is  thickened ;  or  reflected ;  or  curled  inwards  {inflected),  as  in 
cyprcea;  or  expanded,  as  in  pteroceras  ;  or  fringed  with  spines,  as 
in  murex.  When  these  fringes  or  expansions  of  the  outer  lip 
are  formed  periodically,  they  are  termed  varices. 

Lines  of  colour,  or  sculpture,  running  from  the  apex  to  the 
aperture  are  spiral  or  longitudinal,  and  others  which  coincide 
with  the  lines  of  growth  are  "transverse,"  as  regards  the  whorls; 
but  stripes  of  colour  extending  from  the  apex  across  the  whorls 
are  often  described  as  "longitudinal"  or  "radiating,"  with 
respect  to  the  entire  shell. 

Shells  wbioh  are  always  concealed  by  the  man^Q  ai^  w>\o>QiV<e«a, 
^^e  ^g'maa;  andj?armqphonc8  ;  and  tbose  ^hic^  aro  <i0^ei:^^ Vj  >2ia.^ 
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mantle-lobes  wlieii  ihe  animal  expands,  acquire  a  glazed  or 
enamelled  surface,  like  the  cowries ;  wheii  the  shell  is  deeply 
immeTsed  in  the  foot  of  the  animal  it  becomes  partly  glazed,  as 
in  cyTnha.  In  all  other  shells  there  is  an  epidermis,  although  it 
is  sometimes  very  thin  and  transparent. 

In  the  interior  of  the  shell  the  muscular  impression  is  horse- 
shoe shaped,  or  divided  into  two  scars ;  the  horns  of  the  crescent 
are  turned  towards  the  head  of  the  animal. 

The  operculum  with  which  many  of  the  gasteropoda  close  the 
aperture  of  their  shells,  presents  modifications  of  structure  which 
are  so  characteristic  of  the  sub-genera  as  to  be  worthy  of  particular 
notice.  It  consists  of  a  homy  layer,  sometimes  strengthened  by 
the  addition  of  calcareous  mattcir  on  its  exterior,  and  in  its  mode 
of  growth  it  presents  some  resemblance  to  the  shell  itself.  Its 
inner  surface  is  marked  by  a  muscular  scar,  whose  lines  bear  no 
relation  to  the  external  lines  of  growth,  and  its  form  is  unlike 
the  muscular  scar  in  the  shell.  It  is  deVeloped  in  the  embiyo, 
within  the  egg,  and  the  point  from  which  it  commences  is  termed 
the  nucleus ;  many  of  tiie  spiral  and  concentric  forms  fit  the 
aperture  of  the  shell  with  accuracy,  the  others  only  close  the 
entrance  partially,  and  in  many  genera,  especially  those  with 
large  apertures  (e.g.  dolium,  caa&idariaf  jKtrpa,  navkdla),  it  is 
quite  rudimentary  or  obsolete. 


Fig.  70.  Fig.  71.  Fig.  73.  Fig.  73^  Fg.  74. 

The  operculum  is  described  as — 

Concentric,  when  it  increases  equally  all  round,  and  the  nucleais 
is  central  or  sub-central,  as  inpaludina  and  ampvUaria  (Fl.  IX., 
Pig.  26). 

Imhicated,  or  lamellar  (Fig.  Yl),  when  it  grows  only  on  one 
side,  and  the  nucleus  is  marginal,  as  in  purpwra,  phorus,  and 
pcUudomus. 

Claw-shaped,  or  unguiculate  (Fig.  70),  with  the  nucleus  apical 
or  in  front,  as  in  turhinella  and  fu8U8 ;  it  is  claw-shaped  and 
serrated  in  etromhw  (Fig,  76),  , . 

jS^ral,  when  it  growa  only  on  one  edge,  and.  xc^oV'^^^  ^^  ^ 
grows;  I'i  13  alwaya  Sinistral  in  dextral  shellB. 
J'aucMpfral,  or /eTr-Trhoried  (Fig.  73),  as  ia  littorina* 
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Suh-eptixilf  or  scarcely  spiral,  in  melania  (PI.  VIII.,  Fig.  25*). 

MuUispiral,  or  many-whorled  (Fig.  72),  as  in  trochusy  wliere 
they  sometimes  amount  to  twenty ;  tlie  number  of  turns  which 
the  operculum  makes  is  not  determined  by  l^e  number  of  whorls 
in  the  shell,  but  by  the  curvature  of  the  opening,  and  the  neces- 
sity that  the  operculum  should  revolve  fast  enough  to  fit  it 
constantly.  (Moseley.) 

It  is  said  to  be  articidated  when  it  has  a  projection,  as  in  neriia 
(Fig.  74). 

Too  much  importailce,  however,  must  not  be  attached  to  this 
very  variable  plate,  as  an  aid  to  classification ;  it  is  present  in 
some  species  of  volutay  oUva,  conua^  miiray  and  cancellariaf  but 
absent  in  others ;  it  is  (indiflterently)  homy  or  shelly  in  the 
species  of  ampvllaria  and  natica  ;  in  paludina  it  is  concentric,  in 
pcUudomtM  lamellar,  in  valvata  spiral ;  in  solarium  and  cerithiumt 
it  is  muUispiral  or  paucispiraL 

The  researches  of  Dr.  Loven*  have  led  to  many  attempts  being 
made  to  remodel  the  arrangement  of  the  Gasteropoda  by  the  aid 
of  peculiarities  in  their  dentition.  "Whatever  improvements  may 
be  thus  obtained,  it  does  not  appear  desirable  to  introduce  a  new 
terminology  for  divisions  long  since  well  established,  and  already 
over-burdened  with  dassical  names. f 

The  patterns,  or  types  of  lingual  dentition,  are  on  tiie  whole 
remarkably  constant ;  but  their  systematic  value  is  not  uniform. 
It  must  be  remembered  that  the  teeth  are  essentially  epi^/ieZmn 
cells,  and  like  other  superficial  organs  liable  to  be  modified  in 
accordance  with  the  wants  and  habits  of  the  creatui'es.  The 
instruments  with  which  animals  obtain  their  food  are  of  all 
others  most  subject  to  these  adaptive  modifications,  and  can 
never  form  tiie  basis  of  a  philosophical  system,  J 

*  Ofversigt  af  Kongl.  Vetensk.  Akad.  F5rliandl.  1847. 

t  The  following  names  were  proposed  by  Troscliel  (in  Wiegman's  JBdndbuch  der 
Zoologies  1848)  and  Gray  (An.  Nat.  Hist.)  for  the  principal  types  of  lingtwl  <lentition  J— 

a.  Taenioglossa,  teeth  3. 1.  3 ;  Littoriua,  Natica,  Triton. 

b.  Toxoglossa,  teeth  1.  0. 1 ;  Conus,  Terebra? 

e.  Hamiglossa,  teeth  1. 1. 1 ;  Murex,  Buccinmn. 
rf.  Eachiglossa,  teeth  0. 1. 0 ;  Voluta,  Mitra? 

c.  Gymnoglossa,  teeth  0 ;  Pyramidella,  Cancellaila,  SolaiiumP 
/.  Rhipidoglossa,  teeth  00, 1. 00;  Nerita,  Trochus. 

X  The  carnivorous  opossums  have  teeth  adapted  for  eating  flesh,  but  are  not  on  that 
Account  to  be  classified  with  the  placental  camivora.    The  lingual  teeth,  like  tlie 
operculum^  usually  have  a  structure  characteristic  of  the  genera  or  sub-genera.  Some- 
limes  tbejr  hare  a  general  unilonn.  character  ihrotigliout  a  ^holQ  {emily  or  gcoup 
af /kipn/eff.    In  many  cases  they  present  minute  diffetencea  ^YAoTa.  \fcQim\&^  Va  \» 
J^^e  aids  for  (Ustingnisbing  closely  allied  species.    :E'or  exaxapU,  PdteUa  otKletvca 
to^r^  digUngnished  from  the  common  limpet  i^P,  riiZyota)  \)y  ila  left\\i. 
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Some  of  the  gasteropoda  can  suspend  theiuBoIves  by  glutinous 
UiTeadB,'  like  liticpa  and  Siitoa  parva,  wliich  anohor  themaelvoo 
to  8ea--weedB  (Gray),  and  terithidae  (Fig.  75), 
■whioli  frequently  leaves  its  proper  element^  /  ^^ra: 
and  is  fbuud  hanging  in  the  air.  (Adams.)  A  ^v  ^^ 
West  India  land-snaU  [cydoafoma  iwpetuum)  ^'•'5 
also  suspends  itself.  (Ouilding.)  The  origin 
of  these  threads  has  not  been  explained ;  but 
some  of  the  limaixs  lower  themselTes  to  the 
ground  by  a  thread  which  is  not  secreted .  by 
any  particular  gland,  but  derived  from  the. 
exudation  orer  the  general  surface  of  the  body, 
(Lister,  D'Orbigny.) 

The  division  of  this  extensive  class  into 
oi'dera  and  iamilies  has  engaged  the  attention 
of  many  naturalists,  and  a  variety  of  methods 
have  been  proposed.  Cuvier'sdassifLcatdon  was  ^-  76. 

the  first  that  possessed  much  merit,  and  several  of  his  ordero 
have  since  been  united  with  advantage. 

Syst«m  of  Cuvier.  System  now  adopted. 

Claos.     Gastbbopoda. 
Order  1.  Fectinibrancliiata\ 

2.  Scutibranchiata     (,-,■,„      ,        ,  ■  ,     -.r  t,-. 

3.  Oyclobranchiata    [  °'^-  Prtmhra^chvOa,  M.  Edw- 

4.  Tubulibranchiata  ' 

5.  Folmonata  Ord.  Pvimonifera. 

6.  Teotibranchiata,    '< 

7.  InfeTobianoliiata  1-  Ord.  O^thobranchiaia,  M.  Edw. 

8.  Nadibranohiata.  } 

CIms.     Hetebopoda.  Ord.  Nudeobranchiaia,  Bl, 

Obdbe  I.  Probobeakohuta. 
AbdoToai  well  developed  and  protected  by  a  shell,  into  which 
the  whole  animal  can  usually  retire.  Mantle  fbrming  a  vaulted 
chamber  over  the  back  of  the  head,  in  which  are  placed  the 
exoretAry  orifices,  and  in  whioh  the  branchiae  are  almost  always 
lodged.  Branchia  pectinated,  or  plume-like,  situated  (proton) 
in  advance  of  the  heart,    Skem  distinct.    (M.  Edwards.) 

Sectioit  a.    SiPHOwosroMATA.    Carmvoi:o\ia  GB^fct:'iv^^&- 
3Aeilapiial,  uauaUj imperforate;  apsrtuieuote^i.iaiofS^'i^"^'** 
into  a  canal  in  £x«it.     Operculum  homy,  lameGflii. 
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Animai  provided  -with  a  Mtraotile  proboscis ;  eyo-pedicels  con- 
nate witlt  the  tontaolee  ;  maigin  of  tiie  numtle  prolonged  into  a 
Hiphon,  by  which  wat«r  is  conveyed  into  the  branohiul  chamber ; 
gills  ono  or  two,  comb-like,  placed  obliquely  over  the  back. 
Species  all  marine. 

Pahily  I.— SiEOMBiDiB.    Wing-ahellfl. 

Shell  witli  an  expanded  lip,  deeply  notched  near  the  canal. 
Operculum  claw-atapad,  serrated  on  the  outer  edge. 

Animal  jurmshed  with  large  eyes,  placed  on  thick  pedicels ; 
tentacles  alender,  riaing  from  the  middle  of  the  eye-pedicels. 
Foot  narrow,  iU-adapted  for  creeping.  Lingual  teeth  single ; 
uncini,  three  on  each  side. 

The  atromba  are  carrion  fooders,  and,  for  molluscous  animals, 
very  active ;  they  progreea  by  a  aort  of  leaping  movement,  turn- 
ing their  heavy  aheU  fiwm  side  to  side.  Their  eyea  are  more 
perfect  than  thoae  of  the  other  gaateropods,  or  of  many  fishes. 


Strohbits,  L.    Stromb. 

Biymohgy,  ttrombot,  a  top. 

Type,  S.  pugilia  {PI.  IT.,  Fig.  1). 

Shdt  rather  ventrioose,  tubercular  or  spiny;  spire  short; 
aperture  long,  with  a  short  canal  above  and  truncated  below ; 
outer  hp  expanded,  lobed  above,  and  ainnated  near  the  notch  of 

"»^  bBhreea  the  eye-pedieela ;  f,  foot,  toUea  uo ;  o,  owioiilaiin  m.,\mrtM  rt  Viw. 
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UiQ  anterior  canal.    Lingual  teetii  {8.  flcrridvt)  T  cusped ; 
I  tri-dontate,  2,  3  daw-shaped,  simple  (Fig.  77).* 


Fig.  TI.  Stroa^aa.  (Wilton). 

Slromhut  (floridua)  is  described  by  LovSn  as  liaving  a  non- 
retractile,  produced  miijste,  like  Aporrhaia.  8.  gibberuhis  is 
repreaented  by  Dr.  Bergk  witfi  all  tbo  unciiii  denticulated. 

IHsfriiuiion,  65  species.  West  Indies,  Mediternmeon,  Hod 
Sea,  India,  Mauiitiiis,  Obina,  New  Zealand,  Pacific,  "West 
America.     On  reefe,  at  low  water,  and  sanging  to  10  fatboma. 

Foieil,  3  cretaceous  species;  3  species  Miocene — .  Sonth 
Europe.  Tbeie  is  a  group  of  small  ebells  in  tbo  eocmie  tertiary 
strata  of  England  and  France,  nearly  related  to  the  living 
S.  fitswelltii,  L,,  some  of  wbicb  bavo  been  placed  witb  rostel- 
laria,  because  tbe  notch  in  the  outer  bp  is  email  or  obeolete. 
They  probably  constitute  a  sub-genus,  t«  wHch  the  name 
Rxmella  Ag.,  might  be  applied.  Example,  S.  Bartoncnsia.  FI. 
IV.,  Fig.  2. 

Tbo  fountain-shell  of  the  West  Indies,  S.  gigat,  L.,  is  one  of 
ilio  largest  liTing  shells,  weighing  sometimes  four  or  five  pounds ; 
its  apex  and  spines  are  filled  up  witb  soHd  shell  as  it  bocumes 
old.  Immouse  quantities  are  annually  imported  from  the 
Bobomas  for  the  manufacture  of  cameos,  and  for  the  porcelain 
works;  300,000  were  brought  to  LiTerpool  alone  in  tlie  year 
1850.     (Ux.  Archer.) 

FTKROOEiua,  Lam.    Scorpion  stell. 

Etymology,  pteron,  a  wing,  and  eerat,  a  horn. 

Type,  P.  lambis.    PI.  IV.,  Fig.  3. 

Shell  like  fltrombus  when  young ;  outer  lip  of  the  adult  pro- 
duced into  several  long  claws,  one  of  them  dose  to  tlia  spiis, 
and  forming  a  posterior  canal. 

Dietribution,  12  species.    India,  China. 


than  OiUitli  mj  elstefy  tHiiO. 
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FoBsilf  nearly  100  species  are  enumerated  by  D'Orbigny, 
ranging  from  tie  lias  to  the  upper  chalk ;  many  of  iliem  are 
more  nearly  related  to  aporrhais  {cerithiadce), 

BOSTELLABIA,  Lam. 

Etymology,  rostellumy  a  little  beak. 

Synonym^  Fusus,  Humphreys. 

Example^  E.  curta.    PI.  IV.,  Fig.  4.  , 

iSAeZZ  with  an  elongated  spire ;  whorls  numerous,  flat ;  canals 
long,  the  posterior  one  running  up  the  spire ;  outer  lip  moro  or 
less  expanded,  with  only  one  sinus,  and  that  close  to  the  beak. 

Diatrihution,  8  species.  Bed  Sea,  India,  Borneo,  China. 
Rwage,  30  fathoms. 

jPo88t7,80  species.  Neocomian — chalk  (=aporrhais?).  6  species. 
Eocene — .    Britain,  France,  &c. 

The  old  tertiary  species  have  the  outer  lip  enormously  ex- 
panded, and  smooth-edged ;  they  constitute  the  section  hippo^ 
chrenes  of  Montfort  (e.g.,  Bost.  ampla,  Solander.  London 
clay). 

Sub-genttaf  Spinigera,  D'Orbigny.  1847.  Shell  like  roatel' 
laria  ;  whorls  keeled ;  keel  developed  into  a  slender  spine  on  the 
outer  lip,  and  two  on  each  whorl,  forming  lateral  fringes,  as  in 
randla.  Fossil,  6  species.  Inf.  oolite— K^halk.  Britain,  France. 

Sebaphs,  Montfort.    (Terebellum,  Lam.) 

Etymology,  diminutive  of  terehra,  an  auger. 

Shell  smooth,  sub-cylindrical ;  spire  short  or  none ;  aperturo 
long  and  narrow,  truncated  below ;  outer  lip  thin. 

Dutributiony  1  species.  China.  Philippines,  8  fathoms. 
(Cuming.) 

Fossil,  5  species.    Eocene — .    London,  Paris. 

The  animal  of  terebdlum  has  an  operculum  like  sircmbuB  ;  its 
eye-pedicels  are  simple,  without  tentacles.  (Adams.)  In  one 
fossil  specieSj  T.  fusiforme,  there  is  a  short  posterior  canal,  as  in 
rostellaria* 

Family  II. — ^MxjEiciDiB. 

Shell  with  a  straight  anterior  canal ;  aperture  entire  behind. 
Animal  with  a  broad  foot;  eyes  sessile  on  the  tentacles,  cr  at 
tibeir  base;  branchial  plumes  two.   Lingudl  ribbon  long,  linear  ; 
racAts  armed  with  a  siixgle  series  of  dentatftd  ^«ath.',  uncin^^ 
single.    Pred&toTy  on  othei  mollusca,    T\iO  two  s]^e»cvftft  "Vj^qtx^* 
^^  to  tbe^genuQ  Ohektropis,  Porbes  —  SinueigeTa»TyOx\>\^'^ 
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aro  now  known  to  have  no  aflfinity  with  the  Atlantid®,  but  to 
be  the  larya  form  of  species  belonging  to  the  Muricidse. 


Fig.  78.  Murex  tenuispina,  (Wilton.) 

MuEEX  (Pliny),  L. 

Types,  M.  palma-rosse,  PI.  IV.,  Pig.  10.  M.  tenuispina,  PI. 
lV.,  I*ig.  9.  M.  haustellum,  PI.  IV.,  Fig.  8.  M.  radix, 
oinnatus. 

Shell  ornamented  with  three  or  more  continuous  longitudinal 
varices ;  aperture  rounded ;  beak  often  very  long ;  canal  partly 
slosed;  operculum  concentric,  nucleus  sup-apical  (PI.  IV.,  Fig. 
10) ;  lingual  dentition  (M.  erinaceus),  teeth  single,  three 
srosted ;  imcini  single,  curved.  For  dentition  of  JIf  .  tenuUpina 
see  Fig.  78. 

Distribution,  220  species.  World-wide;  most  abundant  on 
the  West  Coast  of  tropical  America,  in  the  Chinese  Sea,  West 
Coast  of  Africa,  West  Indies;  ranging  from  low  water  to  25 
fathoms,  rarely  at  60  fathoms. 
Fossil,  164  species.  Eocene — .  Britain,  France,  Java,  fto. 
A  few  of  the  species  usually  referred  to  this  genus  belong  to 
pisania  and  trophon. 

The  murices  appear  to  form  only  one-third  of  a  whorl 
annually,  ending  in  a  i;anx;  some  species  form  intermediate 
varices  of  less  extent.  M,  erinaceus,  a  very  abundant  species  on 
the  coasts  of  the  channel,  is  called  "  sting- winkle  "  by  fisher- 
'  men,  who  say  it  makes  round  holes  in  the  other  shell-fish  with 
ita  beak.  (See  p.  21.)  The  ancients  obtained  their  purple  dye 
irom.  species  of  murex  ;  the  small  shells  were  bruised  in  mortars, 
the  animals  of  the  larger  ones  taken  out.  (F.  Col.)  Heaps 
of  broken  shells  of  the  JIf.  trunculus  and  caldron-shaped  holes 
in  the  rocks  may  still  be  seen  on  the  Tyrian  shore.  (Wilde.)  On 
the  coast  of  the  Morea  there  is  similar  evidence  of  the  employ- 
ment of  M,  hrandaris  for  the  same  purpose.  ([M.»  "BoVAk^^."^ 

Typhis,  Montfort. 
•^ymolo^,  fyphos,  emoke. 
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Type,  T.  pungens.    PI.  IV.,  Fig.  11. 

Shell  \.\q  niTirex;  but  having  tubular  spines  between  the 
varices,  of  which  the  last  is  open,  and  occupied  by  the  excurrent 
canal. 

Dietrihiition,  9  species.  Mediterranean,  West  Africa,  Cape, 
India,  Western  America.    — 50  fathoms. 

Fossil,  8  species.    Eocene — .    London,  Paris. 

PiSANiA,  Bivon,  1832. 

Etymology,  a  native  of  (the  coast  near)  Ftsa,  in  Tuscany. 

Synonyms,  Pollia,  Enaana,  and  Euthria  (Gray). 

Types,  P.  maculosa.  PI.  IV.,  Fig.  14  (Enzina),  zon,atv.  PI. 
IV.,  Fig.  15. 

Shell  with  numerous  indistinct  varices,  or  smooth  and  spirally 
striated ;  canal  short ;  inner  lip  wrinkled ;  outer  lip  crenulated. 
Operculum  ovate,  acute ;  nucleus  apical. 

The  pisanicB  have  been  usually  confoimded  with  hucdnum, 
murex,  and  ricinula. 

Distribution,  about  120  species.  West  Indies,  Africa,  India,, 
Philippines,  South  Seas,  Western  America. 

Fossil,  ?  species.    Eocene — ^Britain,  France,  &c. 

Eaxella,  Lam.    Frog-shell. 

Synonym,  Apollon  (Montfort  and  Ghray). 

Types,  E.  granifera.    PL  IV.,  Fig.  12.    R,  spinosa. 

Shell  with  two  rows  of  continuous  varices,  one  on  each  side. 

Operculum  ovate,  nucleus  lateral. 

Distribution,  58  species.  Mediterranean,  Cape,  India,  China, 
Australia,  Pacific,  Western  America.  Range,  low- water  to  20 
fathoms. 

Fossil,  23  species.    Eocene — . 

Triton,  Lam, 

Etymology,  Triton,  a  sea-deity. 
Synonym,  Persona  (Montfort,  Gray). 
Type,  T.  tritonis,  L.  species.    PL  IV.,  Fig.  13. 
Shell  with  disconnected  varices;  canal  prominent;  lips  denti- 
oulated, 

C^erculum  ovate,  5ub-concentrio. 
I^t's^ridution,    100    species.      West    Indiea,    IslL&^V^ttati^^Tv^ 
^n'ca,  India,  China,  Pacific,  Western  Amoxica.  Bati^^top 
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low  water  fo  10  or  20  fetboms ,  one  minute  speciea  haa  been 
diedged  at  60  fathoma 


Fig.  ID.  One  al  the  buccal  pifi'.u  of  TYifoii,^  (Wiltan.) 

Fostil,  45  epedes.    Eocene — .    Britain,  Fiance,  &o.    OhlU. 

The  great  triton  {T.  trittmit)  is  the  conoh  Itlown  by  the 
Anstralian  and  Folj^esian  Islcuideni.  A.  reiy  eimilar  Efpedoa 
(T.  nodi/enu)  ie  found  in  the  Kediteimneao,  and  a  third  in  tho 


¥ig.M.  TttOiot  Triton,  X^<1.   (WMon.) 

West  lodios.    Ihe  bnceal  platea  and  t'^eth  of  Triton  are  shown 
in  Figs.  79,  80. 

Fasciolabxa,  Lam. 

Etymology,  fmeiola,  a  band. 

Type.  F.  tulipa.    El.  T.,  Fig.  1. 

SMI  Aiaifonn,  elongated ;  whorls 

tonnd  '  or    angular ;    canal    open ; 

columellar  lip  tortnouB,  with  several 

oblique  foUe.      OpeT'ulum  daw- 

ehaped.     J",  gigantea  of  the  South 

Seas  attains  a  length  of  nearly  two 

feet.     The  toolh  o£  ^mciolaria  re- 

Bomble  tboBo  ol  I'ustia  Ztlandiois.      In  Bticcinum  ■«nida,lu'»n.,'>^^ 

median  tooth  haa  B.V9,  or  razely  six  doniides ',  ami  ttt-"^*^'^*^ 
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has  observed  that  B,  Umhosumy  $  has  the  teeth  seyen  ousped, 
while  in  the  females  they  are  six  cusped. 

DutrihuHon,  106  species.  West  Indies,  Mediterranean,  West 
Africa,  India,  Australia,  South  Pacific,  Western  America. 

Foml,  30  species,  U.  chalk — .    France. 

Ttobinella,  Lam. 

Etymology,  diminutive  of  turho,  a  top. 

Type,  T.  pyrum.     PI.  V.,  Fig.  2. 

Shell  thick ;  spire  short ;  columella  with  several  transverse 
folds.  Operculum  claw-shaped.  Fig.  70.  The  chank-shell 
{T,  pyrum)  is  carved  by  the  Cingalese,  and  reversed  varieties  of 
it,  from  which  the  priests  administer  medicrae,  are  held  sacred. 

Distribution^  70  species.  West  Indies,  South  America,  Africa, 
Ceylon,  Philippines,  Pacific,  Western  America. 

.FoB$il,  20  species.    Miocene — . 

Suh-genera,  Cynodonta  (Schum.),  T.  comigera.  PI.  V.,  Fig.  8. 

Latirua  (Montfort),  T.  gilbula.    PI.  V.,  Fig.  4. 

Lagena  (Schum.),  T.  Smaragdula,  L.  species.  Northern 
Australia. 

Cai^oellabia,  Lam. 

• 

Etymology,  cancellatus,  cross-barred. 

Type,  C.  reticulata.     PL  V.,  Fig.  6. 

Shell  cancellated;  aperture  chanelled  in  front;  columella  with 
several  strong  oblique  folds ;  no  operculum.  The  animals  are 
vegetable  feeders.    (Desh.)* 

Distribution,  71  species.  West  Indies,  Mediterranean,  West 
Africa,  India,  China,  CaHfomia. 

Fossil,  60  species.    Up.  Chalk — .    Britain,  France,  &c. 

Admete  (viridula)  is  a  boreal  form  of  Cancellaria,  without 
plaits. 

DiBAPHirs,  Phi. 

Synonym,  conohelix  edentulus.  (Sw.)  Shell  subcylindrical, 
spire  acute ;  aperture  narrow,  linear,  edentulous,  excised  at  the 
base;  lip  thickened,  rectilinear,  rounded  and  abbreviated  below. 

Triohotropis,  Broderip,  1829. 

Etymology,  Thrix  (trichos),  hair,  and  tropis,  keel. 
Type,  T.  borealis,  PI.  YI.,  Fig.  8.    (=  ?  Admete,  Phil.,  no 
operculum), 

*  CimceHarta  and  trichotropis  foim  a  small  natoaUoma:?  (iWiawi\%^>ifi.^c«rtttitaiaLqi 
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Shell  tliiii,  umbilicated ;  spirally  furrowed ;  the  ridges  with 
epidermal  fringes;  columella  obliquely  truncated;  operculum 
lamellar,  nudeus  external. 

Animal  with  a  short  broad  head ;  tentacles  distant,  with  eyes 
on  the  middle ;  proboscis  long,  retractile. 

Lingual  dentition  similar  to  velutina;  teeth  single,  hamate, 
denticulated;  undni  3 :  1  denticulate,  2  and  3  simple  (Fig.  82). 


Fig.  82.  Trichotropis  boreeUis,    (Warrington). 

LoY^n  places  Trichotropis  in  the  same  family  with  Velutina ; 
Cancellaria  is  very  closely  allied,  though  it  wants  both  teeth 
and  operculum.  Mr.  Gouthouy  describes  Tric7u>tropi$  cancellata 
as  haying  a  muzzle  like  Littoiina. 

Diatribuiion,  14  spefdoa.  Northern  seas.  United  States,  Green- 
land, Melville  Island,  Behring*s  Straits,  North  Britain.  15 — 80 
fathoms.    1  species  from  Japanese  seas  (A.  Adams). 

Foml,  I  species.    Miocene — .    Britain. 

Pybula,  Lam.    Fig-shell. 

• 

Etymology,  diminutive  of  pyrua,  a  pear. 

Synonyms,  Ficula,  Sw.  Sycotypus,  Br.,  Cassidula,  Hamph. 
Cochlidium,  Gray. 

Type,  P.  ficus.    PI.  V.,  Fig.  6. 

Shell  pear-shaped;  spire  short;  outer  Up  thin;  columella 
smooth;  canal  long,  open.  No  operculum  in  the  typical 
gpec^es. 

Dietrihution,  39  species.  West  Indies,  Ceylon,  Australia, 
China,  Western  America. 

Fossil,  32  species.  Neocomian — .  Eiu*ope,  India,  Chili,  Java. 

Fynda  ficus  has  a  broad  foot,  truncated  and  homed  in  front ; 
the  mantle  forms  lobes  on  the  sides,  which  nearly  meet  over  the 
back  of  the  shell.  Chinese  seas,  in  17 — 35  fathoms  water. 
(Adams.) 

Sub-genera,  Fulgur,  Montfort  P.  perversa.  (=  Pyrella,  Sw. 
P.  spirillus.) 

Eapajm,  Schum.    P.  bezoar,  shell  perforated;    O^on^tsvxlxmx 
lamellar,  nucleus  external.    This  appears  lo  "be  a'2^n:^^>x&• 
Myristtca.  8w.  P.  mei2;>xtg^iia.     PL  Y.,  l?ie%  *4%    O^t^^i^wasi 
pointed,  curved. 
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Fusus,  Lam.    Spindle-ahell. 

Synonyma,  Colas,  Humpli.  Leiostoma  (biilbiformis).  Sw. 
Strepsidura,  Sw. 

Type,  F.  coins.    PI,  v.,  Fig.  8. 

Shell  fusiform ;  spire  many-whorled ;  canal  straight,  long ; 
opercnlnm  oyate,  curved,  nncleus  apical.    PL  V.,  Fig.  9*. 

Distribution,  184  species.  World-wide.  The  typical  species 
are  sub-tropical.  Australia,  New  Zealand,  Oluna,  Senegal, 
United  States,  Western  America,  Pacific. 

^0Mt7, 320  species.  Bath  oolite?  Ganlt — Eocene — .  Britain,  &c. 

Sub-genera,  Trophon,  Montfort.  F.  magellanicns,  PI.  lY., 
Fig.  16.  38  species.  Antarctic  and  Northern  seas.  British 
coast.    6—70  fathoms.    Fossil,  Chili,  Britain. 

ClaveUa,  Sw.  (Cyrtulus,  Hinds),  body- whorl  yentricose,  sud- 
denly contracted  in  front ;  canal  long  and  straight.  Besembling 
a  turbinella,  without  plaits.  2  species.  Marquesas,  Panama. 
Fossil,  Eocene.    F.  longsevus  (Solander),  Barton,  &o. 

Chrysodomus,  Sw.  F.  antiquus  (yar.).  PL  Y.,  Fig.  9.  Canal 
short;  apex  papillary;  lingual  dentition  like  buccinum,  12 
species.  Spitzbergen,  Davis's  Straits,  Britain,  Mediterranean, 
!Kamtschatka,  Oregon.  Low-water  to  100  fsithoms.  Fosnl, 
FUocene.    Britain,  Sicily. 

Fusionella,  Gray.  F.  pusio,  L.  species  (=  F.  nifat,  Lam.), 
columella  keeled.  Operculum,  nucleus  internal.  7  species ; 
AMca,  Lidia.    Fossil,  Tertiary.    France^ 

Fusus  colosseus  and  prohosddalis.  Lam.,  are  two  of  the 
largest  living  gasteropods.  Fusus  (chrysodomus)  antiquus,  called 
the  red- whelk  on  the  coasts  of  the  Channel,  and  "  buckie"  in 
Scotland,  is  extensively  dredged  for  the  markets,  being  more 
esteemed  than  the  buccinum*  It  is  the  "  roaring  buckie,"  in 
which  the  sound  of  the  sea  may  always  be  heard.  Li  the 
Zetland  cottages  it  is  suspended  horizontally,  and  used  for  a 
lamp ;  the  cavity  containing  the  oil,  and  the  canal  the  Vidck. 
(Fleming.)  The  reversed  variety  (F.  contrarius,  Sby.)  is  found 
in  the  Mediterranean,  and  on  the  coast  of  Spain ;  it  abounds  in 
the  pliocene  tertiary  (crag)  of  Essex.  The  /u»us  deformis,  a 
similar  species,  found  off  Spitzbergen,  is  always  reversed. 

Family  m.— ^Btjcxjinidje. 

aS^^ notched  in  front;  or  with  the  canal  abruptly  reflected, 
producing  a,  kind  of  yarix  on  the  front  of  \iiO  €kft\X. 
^m'Tnai  similar  to  tnurex;   lingual  ribbon  \ot^s  vqSl  'Nmvq»x 
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(Fig.  16),  raeludian  teeth  single,  transrerae,  dentated  iu  fi-ont; 
unciui  single,    CarmvorouB. 

Brcounm,  L.    "Wlielk. 

Etymology,  hucoina,  a  tmmpet,  or  triton'e-shell. 

Type,  B.  Tindatnin.    PL  V.,  Pig.  10. 

Shell  iw  wttorled ;  wLorU  yentricose ;  aperture  large ;  canal 
very  sliort,  reflected;  operculum  lamellar,  nucleufl  extomaL 
(See  Pimnia.) 

Distribution,  48  species.  Northern  and  Antarctic  seas.  Tiow 
water  to  100  fathoms.  (Forbes.)  (B.  ?  olathratum,  ISSfathoms, 
off  Cape).    South  Australia. 

Foeail,  130  speciee,  including  Pw«ni«,&c,  GaultP— Miocene— 
Britain,  France. 


Fig.  S3.  HidBineuttil  csptules  ot  tba  Wbelk.* 

The  whelk  is  dredged  for  the  market,  or  used  ae  bait  by 
fishermen;  it  may  be  taken  in  baskets,  bailed  with  dead  lish. 
Its  nidanjental  capsules  are  nggi'cgated  in  roundish  masses, 
which  when  thrown  ashore,  and  drifted  by  the  wind  resemblo 
corallines.  Bach  capsule  contains  £ye  or  six  young,  which, 
when  hatehed,  are  like  Fig.  83,  i :  a  repreaentB  the  inner  side 
of  a.  single  capeule,  showing  the  round  hole  from  which  the  fry 
have  escaped. 

Sub-gaau,  Cominella,  Gray.  Ex.  B.  limbosum,  purpura 
macnloBQ,  &c.     Operculum  as  in  /usus.    About  12  species. 

PSBUDOUTA,  Swainson. 
Etymology,  named  from,  its  resemblance  to  diva,  in  form 
Bynonyma,  Sulco-bnccinum,  D'Orbigiiy.     Gastridinia  f*3twi1 
G.  Sowerby. 

•  Fig.  g3.  Fnan  K  imall ipeclmeji.oa  an  oj'ster-Bliell.lnUie  teCtoiart.  ol  kSowvs^'' 
cock,  Shi.    "JeJ/BaalilreiircseQra  iho  leiKtm  of  ttie  young  s\ieU. 

I.  2 
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Type,  p.  plumbea.     PI.  V.,  Fig.  12. 

Shell  globular,  thick ;  with  a  deep  spiral  fmrow  near  the 
front  of  tho  body-whorl,  forming,  as  in  monoceroSy  a  small  tooth 
on  the  outer  lip ;  spire  short,  acute ;  suture  channelled ;  inner 
lip  callous;  aperture  notched  in  front ;^ operculum ?  Animal 
unknown. 

Diatrihviion,  6  species.    Africa  and  California. 

Fossily  5  species.    Eocene.    Britain,  Prance,  Chili. 

?  Anolax  (Eoissy),  Conrad,  Lea. 

Etymology,  an  aulax,  without  furrow. 

SymnyriM,  Bucoinanops,  D'Orbigny.  Leiodomus,  Sw.  Bullia, 
Gray. 

TypeSy  A.  gigantea.  Lea.  Buc.  Iseyigatum.  B.  semiplicata, 
PI.  v..  Fig.  14. 

8?ieU  yariable ;  like  buccinum,  pseudoliya,  or  terebra ;  sutures 
enamelled ;  inner  lip  callous. 

Animal  without  eyes;  foot  very  broad;  tentacles  long  an^ 
slender ;  operculum  pointed,  nucleus  apic^. 

Distribution  1^  species.    Brazil,  West  Africa,  Ceylon,  Pacific 
Western  America. 

Fossil,  3  species.    Eocene — .    North  America,  France. 

P  TTalia,  Bisso. 

Etymology,  halios,  marine. 

Synonym,  Priamus,  Beck. 

Types,  bulla  helicoides  (Brocchi).  Miocene,  Italy.  Helix 
priamus  (Meuschen).    Coast  of  Guinea  ? 

Shell  like  a^chatina;  yentricose,  smooth ;  apex  regular,  obtuse, 
operculum  p  The  fossil  species  occurs  with  marine  shells,  and 
sometimes  coated  by  a  polyzoon  {Upralia), 

Tebebba,  Lamarck.    Auger-shell. 

Synonyms,  Acus,  Humph.    Subula,  Bl.    Dorsanum,  Gray. 
Type,  T.  maculata.     PI.  V.,  Fig.  13. 

Shell  long,  pointed,  many-whorled ;  aperture  small;  canal 
short ;  operculum  pointed,  nucleus  apical. 

Animal  blind,  or  with  eyes  near  tho  summit  of  minute 
tentacles. 

^'s^rt'dt^ton,    109  species,  mostly  tropical.     Mediterranean 
fl  species),     India,  China,  Western  Amorica. 
^pss//^  24  species.     Eocene — .    Bxitain,  "Fxaiic©,  Cii^i. 


GASTEROPODA.  221 

Ebueka,  Lamarck.    Ivory- f hell. 

Etymdldgy,  ehuVf  ivory. 

Synonymy  Latmnculus,  Gi^y. 

Type,  B.  spirata.    PL  V.,  Fig.  11. 

Shell  umbilicated  when  young ;  inner  lip  callous,  spreading 
and  covering  the  umbilicus  of  the  adult ;  operculum  pointed, 
nucleus  apical. 

Distrihutiony  9  species.  Bed  Sea,  India,  Cape,  Japan,  China, 
Australia.  Solid,  smooth  shells,  which  have  usually  lost  their 
epidermis,  and  are  pure  white,  spotted  with  dark  red;  the 
animal  is  spotted  like  the  shell.     14  fathoms.     (Adams.) 

Nassa,  Lam.    Dog- whelk. 

Etymology y  nassuy  a  basket  used  for  catching  fish. 

SynonymSy  Desmoulinsia  and  Northia,  Gray. 

Type,  N.  arcularia.    PI.  V.,  Pig.  15. 

Shell  like  buccinum ;  columellar  lip  callous,  expanded,  form- 
ing a  tooth-like  projection  near  the  anterior  canal.  Operculum 
ovate,  nucleus  apical.  Lingual  teeth  arched,  pectinated ;  uncini, 
with  a  basal  tooth. 

The  animal  has  a  broad  foot,  with  diverging  horns  in  front, 
and  two  little  tails  behind.  N.  ohsoleta  (Say)  lives  within  the 
influence  of  fresh  water  and  becomes  eroded.  N»  reticulatay  L., 
is  common  on  the  English  shores  at  low  water,  and  is  called  the 
dog- whelk  by  fishermen. 

Listrxhutiony  210  species.  Low  water — 50  fathoms.  World- 
wide.   Arctic,  Tropical,  and  Antarctic  Seas. 

Fomly  19  species.    Eocene — .    Britain,  &c.   North  America. 

Suh-genusy  Cylleney  Gray.  C.  Oweni,  PI.  V.,  Pig.  17.  Outer 
lip  with  a  slight  sinus  near  the  canal;  sutures  channelled. 
West  Africa,  Sooloo  Islands,  Borneo.  Fossily  Miocene,  Touraine. 

Cychnassay  Swainson.     C.  neritea,  PI.  V.,  Pig.  16. 

Phos,  Montfort. 

Etymology f  phoa,  light. 
i%nony?n,  Bhinodomus,  Sw. 
TypCy  P.  senticosus,  PI.  V.,  Fig.  18. 

Shell  like  nassa ;  cancellated ;  outer  lip  striated  internally, 
with  a  slight  sinus  near  the  canal ;  columella  obliquely  gi-ooved. 

The  animal  has  slender  tentacles,  with  t"h©  e^^a  Xka^t  *Oas« 
tips. 
IHsfnhtaion,  30  specieB.    (Cuming.)  EedSea,  Cei^VoTi.'^'VS^^- 
pines,  Australia,  Weat  America. 
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?  BiNaicuLA,  Deehayes. 

Etymology i  diminutive  of  ringens,  from  ringOy  to  grin. 

Type,  E.  ringens,  PL  V.,  Fig.  21. 

S/icW  minute,  ventricose,  with,  a  small  spire ;  aperture  notched, 
columella  callous,  deeply  plaited;  outer  lip  thickened  and 
reflected. 

Distribution,  7  species  ?  Mediterranean,  India,  Philippines, 
Gallapagos. 

Fossil,  9  species.  Miocene — .  Britain,  France.  Bingicula 
is  placed  with  nassa  by  Dr.  Gray  and  Mr.  S.  Wood ;  it  appears 
to  us  very  nearly  allied  to  cinulia  =  avellana,  D'Orbigny)  in 
tornatellidos, 

PtTBPUEA  (Adans.),  Lam.    Purple. 

Type,  P.  persica,  PI.  YI.,  Fig.  1. 

Shell  striated,  imbricated,  or  tuberculated ;  spire  short; 
aperture  large,  slightly  notched  in  front ;  upper  lip  much  worn 
and  flattened.  Operculum  lamellar,  nucleus  external.  PL  YI., 
Fig.  2.  Lingual  dentition  like  murex  erinaceus;  teeth  trans- 
verse, three  crested ;  uncini  small,  simple. 

Many  of  the  purpurce  produce  a  fluid  which  gives  a  dull 
crimson  dye ;  it  may  be  obtained  by  pressing  on  the  operculum. 
P.  lapillus  abounds  on  the  British  coast  at  low  water,  amongst 
sea- weed ;  it  is  very  destructive  to  mussel-beds.     (Fleming.) 

Distribution,  140  species.  West  Indies,  Britain,  Africa,  India, 
New  Zealand,  Paciflc,  Chili,  California^  Kamtschatka*  f  9:0m 
low  water — ^26  fi&thoms. 

Fossil,  40  species.    Tertiary — .    Britain,  France,  &c. 

ConcTiolepas,  Favan.  C.  lepas  (Gmelin  spvsies)  PL  VI.,  Fig.  3. 
Peru.  The  only  species  differs  from  purpura  in  the  size  of  its 
aperture  and  smallness  of  the  spire. 

Ouma  (Humphrey)  P.  anguUfera,  inner  lip  with  a  single 
prominent  fold. 

?  PuEPXJEiNA  (Lycett,  1847),  D'Orbigny. 

Shell  ventricose,  coronated;  spire  short;  aperture  large, 
scarcely  notched  in  front. 

Fossil,  9  species.  Bath-oolite.  Britain,  France.  The  type 
P,  rugosa,  somewhat  resomhles  purpura  chocolatum  (Duclos),  but 
the  genus  probably  belongs  to  an  extinct  group. 

Ehizochiltjs,  Stp.  Ift50. 
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which  lives  on  the  antipaihea  ericoides.  When  adult  they  attach 
themselves,  singly  or  in  groups,  to  the  branches  of  the  coral,  or 
lo  each  other,  by  a  solid  extension  of  the  lips  of  the  shell.  The 
aperture  becomes  closed,  with  the  exception  of  the  respiratory 
canaL 

MoNOOEKOS,  Lam. 

Etymology t  monos,  one ;  ceraa,  a  horn. 

Synonyms,  Acanthina,  Pischer.    Chorus,  Gray. 

Type,  M.  imbricatum.  PI.  VI.,  Fig.  4.  (Buc.  monoceros, 
Chemn.) 

Shell  like  purpura ;  wiHi  a  spiral  groove  on  the  whorls,  end* 
ing  in  a  prominent  spine  on  the  outer  lip.  This  genus  is  retained 
on  account  of  its  geographical  curiosity ;  it  consists  of  species 
of  purpuray  lagena,  iiirhinella^  psewioliva,  &c. 

Distribution^  18  species.    West  coast  of  America. 

Fossily  Tertiary.    Chili. 

M.  giganteuB  (chorus)  has  the  canal  produced  like  fusus,  M, 
cingulatum  is  a  turhinella,  and  several  species  belong  more  pro* 
perly  to  lagena, 

Pedictjlabia,  Swainson. 

Type,  P.  sicula.    PI.  VI.,  Fig.  5.     {Thyreus,  Phil.) 

Shell  very  small,  limpet-like ;  with  a  large  aperture,  channelled 

in  front,  and  a  minute,  lateral  spire.  Lingual  dentition  peculiar; 

teeth  single,  hooked,  denticulated ;  uncini,  3 ;  1  four-cuspod,  2, 

3,  elongated,  three-spined. 
Distribution^  1  Efpecies.     Sicily,  adhering  to  corals.    Closely 

allied  to  purpv/ra  mad/reporarumy  Sby.    Chinese  Sea. 

BiciNULA,  Lam. 

Etymology,  diminutive  of  ricintts,  the  (fruit  of  the)  castor-oil 
plant. 

ExampleyU,  arachnoides.  PL VL, Fig. 9  (=  murexricinus,L.). 

SJieU  thick,  tuberculated,  or  spiny;  aperture  contracted  by 
callous  projections  on  the  lips.    Operculum  as  in  purpura. 

Distribution,  34  species.  India,  China,  Philippines,  Australia, 
Pacific. 

Fossil,  3  species.    Miocene — .    France. 

Planaxis,  Lam. 

Type,  P.  sulcate.    H.  VL,  Fig.  6. 
Synonyms,  Quojria  and  Leucostoma. 
S^//,  turbinated;  aperture  notched  in  front-,  mwev^^v^  wKiftVtf 
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diaunelled  behind ;  operculum  suhspiral  (quoyia)  or  semi-ovate. 
PL  VI.,  Fig.  7. 

Distribution^  27  species.  West  Indies,  Bed  Sea,  Bourbon, 
India,  Pacific,  and  Peru. 

Fossil,  Miocene  ? 

Small  coast  shells,  resembling  periwinkles,  with  which 
Lamarck  placed  them.  This  genus  is  now  generally  placed 
among  the  Littorinidse. 

Magiltjs,  Mont&rt,  1810. 

^noii/^ns,  Campulote,  Guettard,  1759.  Leptoconchu8,Buppell. 

Typsy  M.  antiquus.    PI.  V.,  Figs.  19,  20. 

Shell,  when  young,  spiral,  thin ;  aperture  channelled  in  front ; 
adult,  prolonged  into  an  irregular  tube,  solid  behind;  operculum 
lameUar. 

Bistrihutiony  4  species.    Bed  Sea,  Mauritius. 

The  magili  live  fixed  amongst  corals,  and  grow  upwards  with 
the  growth  of  the  zoophytes  in  which  they,  become  immersed ; 
they  fill  the  cavity  of  the  tube  with  solid  shell  as  they  advance. 

Cassis,  Lam.    Helmet-shell. 

Synonyms,  Bezoardica,  Schum.  Levenia,  Gray.  Cyprsecassis, 
Stutch. 

Type,  0.  flammea.  PI.  YI.,  Fig.  14. 
Shell  ventricose,  with  irregular  varices ;  spire 
short ;  aperture  long,  outer  lip  reflected,  denticu- 
lated; inner  lip  spread  over  the  body- whorl; 
canal  sharply  recurved.  Operculum  small,  elon- 
gated; nucleus  in  the  middle  of  the  straight 
inner  edge  (Fig.  84).  Lingual  teeth  3,  Ij  3,  as 
in  Fig.  85. 
_  The  spiny  buccal  plates  of  Cassis  have  been 

Fte.  84  Operc.   ^^8^^^®^  ^7  Gray  and  Adams  for  the  teeth,  which 
'•  -^         *  in  this  genus,  and  also  in  Triton,  are  very  minuto 
and  transparent. 


of  Castis. 


Fig.  85.  Cassis  saburon.  (Original). 

M'sfrt'duiton,   37  species.    Tropical  seas;  in.  ehallow  water. 
^es^  Indies,  Mediterranean,  Mnta,  China,  Jo^wi,  Ksx^cwi^, 
^ew  Zealand,  PaciBc,  Mexico. 
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Fossil,  36  species.    Eocene — .    Chili,  France. 

The  que^-conch  (0.  madagascariensis)  and  other  large 
species  are  used  in  the  manufacture  of  shell  cameos,  p.  38.  The 
periodic  mouths  [varices)  which  are  yery  prominent,  are  not 
absorl>ed  internally  as  the  animal  grows. 

Oniscia,  Sowerby. 

Etymology,  oniscus,  a  wood-louse. 

Synonym,  Morum,  Bolten. 

Type,  O.  oniscus ;  O.  cancellata.    PI.  VI.,  Fig.  15.. 

Shell  with  a  short  spire  and  a  long  narrow  apertui'O,  slightly 
truncated  in  front ;  outer  lip  thickened,  denticulated ;  inner  lip 
granulated. 

DistribtUiony  9  species.  West  Indies,  China,  Gallapagos, 
United  States.     (20  fathoms). 

Fossil,  3  species.    Miocene.    United  States,  Domitigo. 

Cassidabia,  Lam. 

Etymology,  cassida,  a  helmet. 

Synonyms,  Morio,  Montfort.     Sconsia,  Gray. 

Type,  C.  echinophora.    PI.  VI.,  Fig.  13. 

Shell  ventricose ;  canal  produced,  rather  bent.  No  operculum. 

Distribution,  6  species.    Mediterranean. 

Fossil,  10  species.    Eocene — .    Britain,  France,  &o. 

Bachybathkon,  Gaskoin. 

Shell  small,  oblong,   striated  with  lines  of  growth;    spiio 
small,  depressed,  with  channelled  suture ;  aperture  with  caUous 
denticulated  lips,  like  Cypraa. 

Distribution,  3  species. 


Fig.  86.  Ddltumperdix,  (Original). 

DoLiXJM,  Lam.    The  Tun. 

Type,  D.  galea.     PL  VL,  Fig.  12. 

Shell  ventricose,  spirally  furrowed;    spire  small;    aperture 
very  large ;  outer  lip  crenated.    No  opercTilum.    T^^lli^^  V^^» 
Fig.  86.    The  genua  Macgilliyrayia,  formexVY  «iaa\^^\  \.^  '^^ 
Atlantidso,  belongs  here.  It  comprises  fkolaxv^i^oic^s^  <^^  ^^-^^-^^ 
species  of  Volium, 

'  r,8 
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Foail,  7  apeoies.  (F  Ohalk.  Britain).  Tertiury.  South  Europo. 

Suh-gemii,    MaJea,   Valenc.       (D.    personatum),    outer    lip 

thickened  and  denticulated ;  inner  lip  with  oallous  prominences. 

Haepa,  Lam.    Harp-shell, 


■   spire  small ;  aperture  large,  notched  in.  front.    No  operculum. 

The  fnii-pifll  has  a  very  large  foot,  with  the  &ont  oreacent- 
Bhaped,  and  divided  by  deep  lateral  fisauDss  from  the  posterior 
part,  which  is  said  to  separate  spontaneously  when  the  animal 
is  irritated.    Mostly  obtained  ^m.  deep  water  and  soft  bottoms. 

DistHlmHon,  12  species.  Mauritiufi,  Ceylon,  Philippines. 
Pacific. 

Fostil,  i  speoies.    Eocene — .    France. 

CoLirUBBLI^,  Lam. 

Etymology,  diminutiTo  of  columha,  a  dove. 

Type,  0.  mercatoria.    Pl.YI.,  Fig.  10. 

Shdl  small,  with  a  long  narrow  aperture ;  outer  lip  thickened 
(especially  in  the  middle),  dentated ;  inner  lip  crenulated. 
Operculum,  very  small,  lamellar. 

Bistribution,  205  species.  Sub-tropical.  West  Indies,  Uedi- 
terraaean,     India,     GoIIapagOB,    California..      SnuJl,  prettily- 
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marked  shells;   liYing  in  sliallow  water,  on  sandy  flats,  or 

congregating  about  stones.     (Adams.) 
Fossil,  8  species.  Tertiary.  (The  British  species  are  piaantm,) 
8ub-genu8,  Columhdlina,  D'Orbigny.   4  species.    Cretaceous. 

France,  India. 

Oliva,  Lam.    Olive,  rice-shell. 

Tt/pe]  0.  porphyria.     PI.  VI.,  Fig.  16. 
iSijnonyWy  Strephona,  Brown. 

Shell  cylindrical,  polished;  spire  very  short,  suture  channelled; 
aperture  long,  narrow,  notched  in  front;  columella  callous, 
striated  obliquely;  body-whorl  furrowed  near  the  base.  No 
operculum  in  the  typical  species. 

Animal  with  a  very  large  foot,  in  which  the  shell  is  half 
immersed;  mantle  lobes  large,  meeting  over  the  back  of  the 
shell,  and  giving  off  filaments  which  lie  in  the  suture  and  furrow. 
The  eyes  are  placed  near  the  tips  of  the  tentacles. 

The  olives  are  very  active  animals,  and  can  turn  over,  when 
laid  on  their  back ;  near  low  water  they  may  be  seen  gliding 
about  or  burying  in  tie  sands  as  the  tide  retires ;  they  may  be 
taken  with  animal  baits  attached  to  lines.  They  range  down- 
wards to  25  fathoms. 

DUtrihutiony    120    species.      Sub-tropical,  West  and    East 
America.    West  Afirica,  India,  China,  Pacific. 
Fossil,  20  species.    Eocene — .    Britain,  France,  &c. 
Sub-genera,     Olivella,  Sw.     0.  jaspidea,  PI.  VI.,  Fig.  19. 
Animal  with  smaU,  acute  frontal  lobes.      Operculum 
nucleus  sub-apical. 
Scaphula,  Sw.  =  Olivancillaria,  D'Orbigny,  PL  VT., 
Fig.  18, 
Frontal  lobes  large,  rounded,  operculate. 

Agaronia,  Gray.     0.  hiatula,  PI.  VI.,  Fig.  17. 
No  eyes  or  tentacles.    Frontal  lobes  moderate,  acute. 

Ancillabia,  Lam'. 

Etymology,  ancilla,  a  maiden. 

Types,  A.  subulata,  PI.  VI.,  Fig.  20.  A.  glabrata,  PI.  VI., 
Fig.  21.  ^ 

Shell  like  oliva;  spire  produced,  and  entirely  covered  with 
shining  enamel.  Operculum  minute,  tlun,  pointed.  Lingual 
teeth  pectinated.    XJncini  simple,  hooked. 

Animal  like  oliva;  sadd  to  use  its  maiitle-\o\i^a  iox «r^rassK^S5*« 
(D'Orbigny.)    In  A,  glabrata,  a  space  reBeEtiV>\ms  asi 'osx&J^^''?^^ 
is  left  between  the  oallous  inner  lip  and  tk©  'bo^'j-^VoiV* 
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Distribution,  23  species.     Bed  Sea,  India,  Madagascar,  Aus- 
tralia, Pacific. 
Fomly  21  species.    Eocene — .    Britain,  France,  &c. 

Family  IV. — Oonid^,  Cones. 

^Iiell  inversely  conical;  aperture  long  and 
narrow ;  outer  lip  notched  at  or  near  the  suture ; 
operculum  minute,  lamellar.  • 

Animal  foot  oblong,  truncated  in  front ;  with  a 
conspicuous  (aquiferous  ?)  pore  in  the  middle.  Head 
produced.  Tentacles  far  apart.  Eyes  on  the  ten- 
tacles. Gills  2.  Lingual  teeth  {uncini  ?)  in  pairs, 
Fig.  88.*      elongate,  subulate,  or  hastate. 

CoNUS,  L.    Cone-shell 

Types,  C.  marmoreus,  PI.  VII.,  Fig.  1.  C.  geographicus, 
antediluyianus,  &c. 

Shell  conical,  tapering  regularly ;  spire  short,  many-whorled ; 
columella  smooth,  truncated  in  front ;  outer  lip  notched  at  the 
suture ;  operculum  pointed,  nucleus  apical. 

JDistrihution,  371  species.    All  tropical  seas. 

Fossil,  84  species.   Chalk-^.   Britain,  France,  India,  Java,  &c. 

The  cones  range  northward  as  far  as  the  Mediterranean,  and 
southward  to  the  Cape ;  but  are  most  abundant  and  varied  in 
equatorial  seas.  They  inhabit  fissures  and  holes  of  rocks,  and 
the  warm  and  shallow  pools  inside  coral-reefs,  ranging  from 
low  water  to  30  and  40  fathoms ;  they  move  slowly,  and  some- 
times (<7.  atdicus)  bite  when  handled ;  they  are  all  predatory. 
(Adams.) 

Suh-genue  Conorhis,  Sw.  C.  dormitor,  PI.  VII.,  Fig.  2. 
Eocene—.   Britain,  France. 

Pleurotoma,  Lam. 

Etymology,  pleura,  the  side,  and  toma,  a  notch. 

Synonym,  Turris,  Humphrey. 

Types,  P.  Babylonica,  PL  VII.,  Fig.  3.  P.  mitrseformis,  &c. 

Shell  fusiform,  spire  elevated ;  canal  long  and  straight ;  outer 
lip  with  a  deep  edit  near  the  suture.  Operculum  pointed,  nucleus 
apical. 

IHstrihution,  430  species.    World-wide.    Greenland,  Britain, 

2 '7;  Mediterranean,  19;  Africa,  15;  Bed  Sea  and  India,  6; 

^^iio^i,  90;  Australia,  15;  Pacific,  0  ?  "West  A.m«Kv^,  ^a\^^%t 

^  ^ig.  88.  Lingual  teeth  of  Belaturticula  CaUct  liO>j^uV 
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Indies  and  Brazil,  20.    The  typical  species  about  20  (China,  16 ; 
West  America,  4).    Low  water  to  100  fathoms.  * 

Fossil,  378  species.     Chalk — .    Britain,  France,  &c.    Chili. . 

Suh-genera,  Drillia,  Gray.    D.  nmbilicata,  canal  short. 

ClavcUuIa,  Lam.,  canal  short,  operculum  pointed,  nucleus  in 
the  middle  of  the  inner  edge.     C.  mitra,  PI.  VII.,  Fig.  4. 

Tomella,  Sw.,  canal  long ;  inner  lip  callous  near  suture.    T. 
lineata. 

?  Clionella,  Gray.  0.  sinuata,  Bom  species.  (=  P.  buccinoides), 
freshwaters,  Africa. 
^         Mangelta,  Leach  (not  Reeve).    Apertural  slit  at  the  suture ; 
no  operculum,  M.  tseniata,  PI.  Yll.,  Fig.  5.  Greenland,  Britain, 
Mediterranean. 

Bda,  Leach.    Operculum  nucleus  apical.    B.  tunicula,  PI. 
Vn.,  Fig.  6. 

Defrancia,  Millet,*  no  operculum.     D.  linearis,   PL  VII., 
Fig.  7. 

f  Lacheais,  Bisso,  L.  minima,  PI.  VII.,  Fig.  8,  apex  mam- 
millated ;    operculum   claw -shaped.      Mediterranean,    South 
N    Britain,  Japan.    In  shallow  water. 
'       DaphneUa,  Hinds.  .  D.  marmorata.   New  Guinea.      (Buc. 
\  junceum.    L.  clay). 

Borwmia,  Edwards.    2  species  recent ;  tropical  seas.     Fossil, 
6  species.     Tertiary.    Europe. 

CiTHABA,  Schumacher. 

Etymology,  cithara,  a  guitar. 

Synonym,  Mangelia,  Beeye  (not  Leach). 

Type,  cancellaria  cithareUa,  Lam.  (cithara  striata,  Schum.). 

SMI  fusiform,  polished,  ornamented  with  regular  longitudinal 
ribs;  aperture  linear,  truncated  in  front,  slightly  notched 
behind;  outor  lip  margined,  denticulated  within;  inner  lip 
finely  striated.     Operculum. 

Distribution,  above  50  species  of  this  pretty  little  genus  were 
disoovered  by  Mr.  Cuming  in  the  Philippine  Islands. 

Family  V. — ^Volittidje. 

Shell  turroted,  or  convolute ;  aperture  notched  in  front ; 
columella  obliquely  plaited.    Ko  operculum. 

Animal -mih.  a  recurved  siphon ;  foot  very  large, "^wc^i^.'^\3c^^^^ 
the  shell;  mantle  often  lohed  and  reflected  ovot  \Aia  ^^%  ^"^^"^ 

•  According  to  Mr.  8,  Banley,  Defrcmeia  is  Bynox^ymoMft  ^^  McwMjelUi* 
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on  tha  tentacles,  or  near  their  base.    Lingual  ribboa  linear ; 
rachia,  toothed ;  pkuT<e,  tmarmed. 


YoLTJTA.  L.    Volute. 
Type,  V.  mudca,  PI.  Vn.,  Fig.  9. 

Synonyms,  Cymbiola,  Harpula,  S"w.     Tolutolla,  D'Oi'bigny, 
Seapha,  &c.,  Gray. 
8k^  yentricose,    thick ;   spire    short,  apex   mammJllateJ ; 
aperture  large,  deeply  notched  im  front ;   colu- 
mella with  several  plaits.     V.  miisiea  and  a  few 
others  have  a  email  operculum. 

Animal  eyes  on  lobes  at  the  base  of  the  ten- 
tacles ;  siphon  with  a  lobe  on  each  eide,  at  ita 
base ;  lingual  teeth  S-cusped  [Pig.  90). 

V.  veapertiKo  and  hebnea  fill  the  nuclei  of 
their  spires  with   solid  shell.      V.    braiiliana 
forms    nidamental    capsules    3   inches   long. 
(D'Orbigny.)     In  V,  angvMa  the  mantle  is 
produced  into  a  lobe  on  the  left  mAa,  and  over- 
laps the  sheU. 
Distribution,  70  species.    West  Indies,  Cape 
Horn,  West  Africa,  Australia,  Java,  Chili. 
Foseil,  80  specieH.     Chalk—,     India,  Britain,  France,  &c. 
Suh-genera,  Volutilithu,  Sw.     Spire  pointed,  many-whorled, 
columella  plaits  indistinct.      V.  spinosua,  PI.  VII.,  Fig.  10. 

Living,  1  species  ( V,  abt/ukola),  dredged  at  132  fathoms ;  off 
the  Cape.  (Adams.) 
FobHI,  Eocene.    Britain,  Paris. 

Scaphella,  Sw.     Pusifonn,  smooth, 
lanica. 
^Ig.f9.  /^  (Buft&fc^  Lam.  J  AmtrsUa.  iTrom  (tool  »f^ 'l«i=™^^ 


Fig-W. 


(WUton), 
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Fossil,  V.  Lamborti,  Cfag,"^uflrolk. 

Mehy  Brod.    Large,  oval ;  spii-o  short. 
Type,  M.  diadema,  PI.  YII.,  Fig.  11.   New  Guinea,  8  species. 


Cymba,  Broderip.    Boat-shell. 

Synonym,  Yetus  (Adans.),  Gray. 

Type,  0.  proboscidalis,  PI.  VII.,  Fig.  12, 
and  Fig.  91  (=  Y.  cymbinm,  L.). 

Shell  like  yoluta;  nucleus  large  and 
globular;  whorls  few,  angular,  forming  a 
flat  ledge  round  the  nucleus. 

The  foot  of  the  animal  is  very  large,  and 
deposits  a  thin  enamel  oyer  the  under  side 
of  the  shell.  It  is  ovo-viviparous,  and 
the  young  animal  is  very  large  when  bom ; 
the  nucleus  becomes  partly  concealed  by  the 
growth  of  the  shell. 

DUtrtbution,  10  species.  West .  Africa, 
Lisbon. 


^Fig.9l.  Cyniha, 


MiTRA,  Lam.    Mitre-shell. 

■> 

Synonyms,  Turris,  Montfort.    Zierliana,  Gray.    Tiara,  Sw. 

Types,  M.   episcopalis,  PI.  YIL,  Fig.   13.     M.  vulpecula 
Fig.  14. 

Shell  fusiform,  thick ;  spire  elevated,  acute ;  aperture  small, 
notched  in  front;  columella  obliquely  plaited ;  operculum  very 
email. 

The  animal  has  a  verj'  long  proboscis;  it  emits  a  purple 
liquid,  having  a  nauseous  odour,  when  irritated.  The  eyes  are 
placed  on  the  tentacles,  or  at  their  base.  Bange,  from  low 
water  to  15  fathoms,  more  rarely  in  15 — 80  fathoms. 

Distrihution,  420  species.  Philippines,  India,  Bed  Sea, 
Mediterranean,  West  Africa,  Greenland  (1  species).  Pacific, 
West  America.  The  extra-tropical  species  are  minute.  M. 
Greenlandica  and  M,  Cornea  (Mediterranean  species)  are  found 
together  in  the  latest  British  Tertiaries.     (Forbes.) 

Fossil,  90  species.     Chalk — .    India,  Britain,  France,  &c. 

Sub-genera,     Imbricaria,  Schum«  (conoeilix.,  ^^  ."^ 

Shell  cone-shaped,    I.  conica,  PI.  Yn.,YigAb. 

Oylf'ndra,  Sebum,     (MitreUa,  Sw.) 
jSAe/lolirO'Shaped.     C.  crenulata,  PI.  NIL, » 'B^^-  '^^^ 


232  MAKVAL  OF  THE  MOLLUSCA. 

VOLVAKIA,  Lam. 

Etymology i  voivay  a  wrapper. 
•   Type,  V.  bulloides,  PI.  VH.,  Fig.  17. 

Shell  cylindrical,  convolute :  spire  minute ;  aperture  long  and 
narrow ;  columella  with  three  oblique  plaits  in  front. 

Distrihutiony  29  species,  tropical  seas. 

Fossil,  6  ?  species.    Eocene.    Britain,'  Prance. 

MargdtrtJiA,  Lam. 

Etymology,  diminutive  of  margo,  a  rim. 

Synonyms,  Porcellana  (Adans.),  Gray.    Persicula,  Schum. 

Types,  M.  nubeculata,  PI.  VII.,  Fig.  18.  M.  persicula, 
Fig.  19. 

Shell  smooth,  bright;  spire  short  or  concealed;  aperture 
truncated  in  front ;  columella  plaited ;  outer  lip  (of  adult)  with 
a  thickened  margin. 

Animal  similar  to  cypreea. 

Distribution,  139  species.  Tropical,  West  Indies,  Brazil, 
Mediterranean  (1  small  species).  West  Africa,  China,  Australia. 

Fossil,  30  species.    Eocene — .    France,  &c. 

Sub-genus,  Hyalina,  Schum.     Outer  lip  scarcely  thickened. 

Type,  voluta  pallida,  Montfort,  West  Lidies. 

Family  VI. — Cypreid^.    Cowries. 

Shell  convolute,  enamelled ;  spire  concealed ;  aperture  narrow, 
channelled  at  each  end ;  outer  lip  (of  adult)  thickened,  inflected. 
No  operculum. 

Animal  with  a  broad  foot,  truncated  in  front ;  mantle  expanded 
on  each  side,  forming  lobes,  which  meet  over  the  back  of  tho 
shell ;  these  lobes  are  usually  ornamented  with  tentacular  fila- 
ments ;  eyes  on  the  middle  of  the  tentacles  or  near  their  base ; 
branchial  plume  single.  Lingual  ribbon  long,  partly  contained 
in  the  visceral  cavity ;  rachis  1  teothed;  uncini  3.  In  Ovuluin 
the  teeth  are  2.  1.  2.  the  outermost  broad,  with  pectinated 
margins.  Loven  describes  the  Cyprseidse  as  having  a  short,  non- 
reti'actile  muzzle,  and  places  them  between  the  Naticidoe  ar.d 
Lamellaria,  The  cowries  inhabit  shallow  water,  near  shore, 
feeding  on  zoophytes. 

OYpb^A,  L.    Cowry. 

^^ymoloffi/y  Oi/pria,  a  name  of  Venus. 
^S(pes,  a  tjgrie,  C.  mauritiana  PI.  TLIm'EVs.^^- 
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Shell  vcatncoac,  convolute,  covered  with  ehimng  enamel ;  • 

spire  concealed;  apertiue  long  and 

narrow,  with  a  short  canal  at  each  | 

end;  inner  lip  crenulated;  out«c  ll_ 

inflected    and    crenulated    (lingual 

tuiGint  fiimilaf). 

The  young  ahell  has  a  thin  and  j 
aharp  outer  lip,  a  prominent  spire,   . 
and  is  covered  with  a  thin  epidermis 
(Pig.    92).     When    full-grown   the  f 
mantle  lobes  expand  on  each   side, 
and  deposit  a  shining  enamol  over  ...    .vi 
the  whole  shall,  by  which  the  spire   j^    v.] 
is  entirely  concealed.  There  is  usually  V/l\\/ 
,    a  line  of  paler  colour,  which  indicates       >J/ 
where  the  mantle  lobes  met.    Cypn^a 
annuiu*  is  used  by  the  Asiatit!  Islandera  to  adorn  their     Fig.  m. 
dress,  to  weight  their  fishing-nets,  and  for  barter,     ^"""-l 
Speoimena  of  it  were    found  by  Dr.  Layard  in  the  ruins   of 
Nimroad.    The  money-cowry  (C.  monela)  is  also  a  native  of  the 
Fatofio  and  Eastern  seas ;  many  tons  weight  of  this  little  shell 
'    are  annually  imported  into  this  country,  and  again  exported 
for  barter  with  the  native  tribes  of  "Western  Afiica ;  in  the  year 
1848  sixty  tons  of  the  money-oowry  were  imported  into  Liver- 
pool.    Mr.  Adams  observed  the  ptiropodous  fry  of  0.  anntilvs, 
at  Singapore,  adhering  in  masses  to  the  mantle  of  the  parent, 
or  Bwinuning  in  rapid  gyrations,  or  with  abrupt  jerking  move- 
mente  by  means  of  their  cephalic  fins. 

Lielribution,  160  spejiieB.  In  all  warm  seas  (except  east 
coast  South  America  f),  but  most  abundant  in  those  of  the  old 
world.  On  reefe  and  under  rocks  at  tow  water. 
Foiml,  S4  species.  Chalk—.  India,  Britain,  France,  &c. 
8ub-genera.  Oypnmda,  Gray.  0.  Capensis,  PI.  VII.,  Pig.  21. 
Apertural  phuts  continued  regularly  over  the  mai^n  of  the 
canal. 

iwponw.  Gray.  C.  aJgoensia,  PI.  Til.,  Fig.  22.  Inner  lip 
irregularly  plaited  in  front.  - 

Trivia,  Gray.  0.  europaea,  PI.  Til.,  Fig.  23;  Fig.  83,  and 
19,  B.  Small  shells  with  strice  extendmg  over  the  back. 
(Uiieini:  1st  denticulate,  2,  3,  simple.) 
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Distribidlon,  30  species.  Greenland,  Britain,  West  Indies, 
Capo,  Australia,  Pacific,  West  America. 

Ebato,  Bisso. 

Etymology  y  Erato^  the  mnse  of  love -songs  and  mimicrj'. 
Type,  E.  Isevis,  PI.  VII.,  Fig.  24. 
Shell  minute ;  like  marginella  ;  lips  minutely  crenulated. 
Animal  like  trivia. 

Distribution,  11  species.  Britain,  Mediterranean,  West  Indies, 
China. 
Fossil,  2  species.    Miocene — .    Franco,  Britain  (Crag). 

OvuLUM,  Lam. 

Etymology,  diminutive  of  ovum,  an  egg. 

Synonym,  Amphiceras,  Gronov. 

^.'ypes,  0.  Ovoim,  PI.  VII.,  Fig.  25.  0.  gibbosa  and  ven'ucosa. 

Shell  like  cyproea  ;  inner  lip  smooth. 

Distrihviion,  36  species.  Warm  seas.  West  Indies,  Britain, 
Mediterranean,  China,  West  America. 

Fossil,  11  species.    Eocene — .    France,  &c. 

Suh-genus,  Calpuma,  Jj^bxAi,  O.  volva  (**the  weaver's 
shuttle  ").  Aperture  produced  into  a  long  canal  at  each  end. 
Foot  narrow,  adapted  for  walking  on  the  round  stems  of  the 
gorgonice,  &c.,  on  which  it  feeds.  G,  patula  inhabits  the  south 
coast  of  Britain,  it  is  very  thin,  and  has  a  sharp  outer  lip. 

CalpurniLS,  Montfort  (name)  =  Ovulum  verrucosum. 

Volva  (Fleming)  =  Ovulum  patulum  {GaJpuma,  Leach). 

Radius  (Montfort)  Schum.  =  Ovulum  volva 

Section  B.    Holostomata.  Sea-Snails. 

Shell  spiral  or  limpet-shaped ;  rai'ely  tubular  or  multivalve : 
margin  of  the  aperture  entire;  operculum,  horny  or  shelly, 
usually  spiral. 

Animal  with  a  short  non-retractile  muzzle ;  respiratory  siphon 
wanting,  or  formed  by  a  lobe  developed  from  the  neck  (Fig.  68), 
gills  pectinated  or  plume-like,  placed  obliquely  across  the  back, 
or  attached  to  the  right  side  of  the  neck ;  neck  and  sides  fre- 
quently ornamented  with  lappets  and  tentacular  filaments. 
Marine  or  fresh- water.    Mostly  phytophagous.* 

*  27iese  "sections^^  are  not  very  satisfactory,  but  they  are  belter  than  any  others 
j-er  proposed,  and  they  are  convenient  on  account  oi  l\\«  gceTJil  cTlexit  of  the  order 
-'Tosa-draficAiata.  JVatica  and  scalaria  liave  a  letractiSLe  v«»\jaw:\a.  rirefta  Xw^a 
*(chod aperture,  and  aporrhais,  a  canal. 
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Family  I.— Naticid^. 


Shell  globular,  few-wliorled ;  spire,  small,  obtuse ;  apertui'« 
semi-lunar ;  Hp  acute ;  pillar  often  callous. 


Fig.  95.  Natiea.* 


Fig.  94.  Nat  tea  monilifera  (Wilton). 

Anim  ■/  with  a  long  retractile  proboscis ;  lingual  ribbon  linear ; 
rachia  1  toothed;  uncini  3  (as  in  Pig.  94);  foot  very  large; 
mantle-lobes  largely  developed,  hiding  more  or  less  of  the  shell. 
Species  all  marine. 

Natica  (Adans.),  Lamarck. 

Synonymy  Mamilla,  Schm.    Cepatia,  Gray.    Nacca,  Risso. 

Type,  N.  canrena,  Pl.^yill.,  Fig.  1. 

Shell  thick,  smooth ;  inner^lip  callous ;  umbilicus  large,  with 
a  spiral  callus ;  epidermis  thin,  polished ;  operculum  sub-spiral. 

Animal  blind ;  tentacles  connate 
with  a  head  veil ;  front  of  the  large 
foot  provided  with  a  fold  {meyitum), 
reflected  uponand  protecting  thehead; 
operculigerous  lobe  large,  covering 
part  of  the  shell ;  jaws  homy;  lingual 
libbon  short ;  branchial  plume  single. 

The  coloured  markings  of  the  naticce  are  very  indestructible ; 
they  are  frequently  preserved  on  fossils.  The  naticoe  frequent 
sandy  and  gravelly  bottoms,  ranging  from  low  water  to  90 
fathoms  (Forbes).  They  are  carnivorous,  feeding  on  the  smaller 
bivalves  (Gould),  and  are  themselves  devoured  by  the  cod  and 
haddock.  Their  eggs  are  agglutinated  into  a  broad  and  short 
spiral  band;  very  slightly  attached,  and  resting  free  on  the 
sands. 

DietrihtUion,  197  species.  Arctic  seas,  Britain,  Mediterranean, 
Caspian,  India,  Australia,  China,  Panama,  West  Indies. 

Fossil,  260  species.  Devonian — .  South  America,  North 
America,  Europe,  India. 

Sub-genera.  Naticopsis,  M*Coy.  N.  Phillipsii.  Shell  imper- 
forate ;  inner  lip  very  thick,  spreading ;  opercubim  ahsllY 
(British  Museum).    Garb,  limestone,  7  speciea. 

•Fig.  95.  MOica Aittert,  Forbes.    From  an  original  flffa"S?\sift,  cqxoscomCvc^X^^ >*' 
JoBhua  Alder,  Esq 
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Operculum,  homy* 

Never ita,  Bisso.    N.  Alderi.    Fig.  93. 

Lunatia,  Gray.  N.  Ampullaiia.  Perforation  simple ;  epider- 
mis dull,  olivaceoTis.    Northern  seas. 

Globulus,  J.  Sby.  (Ampnlina,  Desliayesnot  Bl.)  N.  Sigaretina. 
PL  Vni.,  Pig.  2.  XJmbiliciis  narrow  (rimate),  lined  by  a  thin 
callus. 

Fossil,  Eocene.    Britain,  Paris. 

Polinices,  Montfort  (naticella,  Guild.),  N.  mammilla.  Shell 
oblong ;  callus  very  large,  filling  the  umbilicus. 

Cernina,  Gray,  N.  fluctuata.  PI.  VIII.,  Fig.  3.  Globular, 
imperforate ;  inner  lip  callous,  covering  part  of  the  body-whoii. 

Naticella y  Miiller.  19  species. 

Fossfly  Triad,  S.  Gassian. 

Deshayesia,  Eaulin 

MiocenCy  France.  Some  additional  species  have  been  found 
with  a  similar  oblique  aperture  and  corrugated  inner  lip. 
Baron  Ryckholt  has  described  a  species  (i>.  Raulini)y  from  the 
Devoniany  Belgium.    The  relation  of  the  genus  is  uncertain. 

Natioella,  Miinster. 

This  genus,  abounding  in  the  Trias  of  St.  Cassian,  has  been 
referred  to  Natica  by  D'Orbigny.  A  characteristic  species 
occurs  in  the  green-sand  of  Blackdown,  and  has  been  named 
Natica  carinatay  J.  Sby;  (Narica,  D'Orbigny.)  It  is  exactly 
intermediate  between  Narica  (p.  237)  and  Fossarus  (p.  253),  and 
appears  to  form  with  them  a  little  group  nearly  related  to 
Lacuna  (p.  255). 

SiaABETTJS  (Adans.),  Lamarck. 

Synonyms,  Cryptostoma,  Bl.    Stomatia,  Browne. 
Typcy  S.  haliototdes.    PI.  VHI.,  Fig.  4. 
Shell  striated ;  ear-shaped ;  spire  minute :  aperture  very  wide, 
oblique  (not  pearly) ;  operculum  minute,  homy,  sub-spiral. 

The  flat  species  are  entirely  concealed  by  flie  mantle  when 
living;   the  convex  shells  only  partially,   and  they  have  a 
yellowish  epidermis.    The  anterior  foot  lobe  (mentum)  is  enor- 
mously developed. 
Distrihutiony  31  species.    West  Indies,  India,  China,  Peru. 
Fossil,  10  species.  Eocene — .  Britain,  France,  South  America, 
Sud'^enus,    Naticina,  Qt&j,    N.  papilla,  PL  VIII.,  Fig.  3. 
Shell  ventncose,  thin,  perforated.  "Westlndiea^^^^^^^^^^Vmis^, 
ISTorth  Australia,  Tasmania.    Eocme,  Paris. 
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Lamellabia,  Montagu. 

Etymology,  lamella^  a  thin  plate. 

Synonyms,  Marsenia,  Leach.     Coriocella,  Bl. 

Type,  L.  perspicua.    PI.  VIII.,  Fig.  6. 

Shell  ear-shaped ;  thin,  pellucid,  fragile ;  spire  very  small ; 
aperture  large,  patulous ;  inner  lip  receding.    No  operculum. 

Animal  much  larger  than  the  shell,  which  is  entirely  con- 
cealed by  the  reflected  margins  of  the  mantle ;  mantle  non- 
retractile,  notched  in  front;  eyes  at  the  outer  bases  of  the 
tentacles.    Lingual  uncini  3,  similar ;  or  one  very  large. 

Distribution,  10  species.  Norway,  Britain,  Mediterranean, 
New  Zealand,  Philippines. 

Fossil,  2  species.    Pliocene — .    Britain  (Crag). 

Nabica,  Eecluz. 

Synonyms,  Vanicoro,  Quoy.    Merria,  Gray.    Leucotis,  Sw. 

Type,  N.  cancellata.    PI.  VIII.,  Pig.  8. 

Shell  thin,  white,  with  a  velvety  epidermis ;  ribbed  irregularly 
and  spirally  striated ;  axis  perforated ;  operculum  very  small, 
thin. 

Animal  eyes  at  the  outer  base  of  the  tentacles ;  foot  with 
wing-like  lobes. 

Distribution,  26  species.  West  Indies,  Nicobar,  Vanikoro, 
Pacific.  / 

Fossil.  4  species,    Gault — .    (D*Orbigny.)    Britain,  France. 

Veltttina,  Fleming. 

Etymology,  velutinus,  velvety  (from  vellus,  a  fleece). 
Type,  V.  lajvigata.    PI.  VIII.,  Fig.  7. 


Fig.  96. .  Velutbia  latigata  (Warington). 

Shell  thin,  with  a  velvety  epidermis;  spire  small;  suture 
deep;  aperture  very  large,  rounded;  peristome  continuous, 
thin.    No  operculum. 

Animal  with  a  large  oblong  foot ;   margin  of  tne  mantle 
developed  all  round,  and  more  or  less  reflected  over  t\va  ^^s^XSln 
giUs2;  head  broad;  tenfacJes  subulate,  "blunt,  iai  bl-^«x\.\  ^^^"^ 
on  pTominencea  at  their  outer  bases.    •  CamivoxcwLa.    "iicc^^^aX. 
dentition  (Fig.  96).    It  resembles  tliat  of  trivia  ^.m^.  \b.^V 
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Dtstrihtdimiy  4  species.  Britain,  Norway,  North  America, 
Icy  Sea  to  Kamtscliatka. 

Fomlf  3  species.    Pliocene — .    Britain. 

Subgenus,     Otina  (Gray).    Y.  otis. 

SJidl  minute,  ear-sliaped. 

Animal  with  a  simple  mantle,  and  very  short  tentacles. 
West  and  south-west  British  coast ;  inhabiting  chinks  of  rocks, 
between  tide-marks.    (Forbes.) 

VeluHna  inhabits  the  laminarian  zone,  and  ranges  to  40 
fathoms.  F.  loevigaia  is  sometimes  brought  in  on  the  fishermen's 
lines  (off  Northumberland),  generally  adhering  to  Alcyonium 
digUatum  (Alder).  Dr.  Gould  obtained  it  from  the  stomach  of 
fishes. 

Gbyftocella.    H.  and  A.  Adams,  1853. 

Shell  thin,  pellucid,  calcareous;  spire  small;  aperture  large. 

Family  II. — Pteamidellidje. 

Shell  spiral  turreted;  nucleus  minute,  sinistral;  aperture 
small ;  columella  sometimes  with  one  or  more  prominent  plaits; 
operculum  homy,  imbricated,  nucleus  internal. 

Animal  with  broad,  ear-shaped  tentacles,  often  connate; 
eyes  behind  the  tentacles  at  their  bases ;  proboscis  retractile ; 
foot  truncated  in  front ;  tongue  unarmed.  Species  all  marine. 
They  are  yery  numerous  in  the  Japanese  seas. 

Several  genera  of  fossil  shells  are  provisionally  placed  in 
this  order,  from  their  resemblance  to  eulima  and  chemnitzia,* 
Tomatdlay  iisually  placed  in  or  near  this  family,  is  (ypistho* 
hranchicxte* 

Pyeamidella,  Lam. 

Etymology,  diminutive  of  pyramia,  a  pyramid. 

Synonyms,  Obeliscus.  Humphrey.  (P.  dolabrata.  PI.  VIII., 
Fig.  11.)    Syrnola,  Adams,  1860. 

Type,  P.  auris-cati.    PL  VIII.,  Fig.  10. 

Shell  slender,  pointed,  with  numerous  plaited  or  level  whorls ; 
apex  sinistral;  columella  with  several  plaits;  lip  sometimes 
furrowed  internally ;  operculum  indented  on  the  inner  side  to 
adapt  it  to  the  columellar  plaits.  The  shell  of  the  typical 
pyramidellsB  bears  some  resemblance  to  cancellaria,^ 

*  '*  The  P^ramideUida  present  subjects  of  much  interest  to  the  student  of  extinct 
moJliwca;  numerona  forms,  bearing  all  the  aspect  of  being  members  of  this  family, 
otx^ur  among  the  fosaila  of  even  the  oldest  stratified  rocka.   IILU17  oi  Vti«sn.  «x^  ^VBbax\!kA 
compared  with  existing  specieB,  and  the  group,  as  a  \wlvo\e»  may  \«  xe«^e^  ^Siasst  «& 
^PP^i^ainine  to  past  ages  than  the  present  epoch.''— For  b«. 
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DistrihuHoriy  111  species.    West  Indies,  Mauritius,  Australia. 
Fomli  12  species.    Chalk — .    France,  Britain. 

Odostomia,  Fleming,  1824. 

Etymology^  odousy  a  tooth,  and  stoma,  mouth. 

Type,  0.  plicata.     PI.  VIII.,  Fig.  12. 

Shell  subulate  or  ovate,  smooth;  apex  sinistral;  aperture 
ovate;  peristome  not  continuous;  columella  with  a  single 
tooth-like  fold;  lip  thin;  operculum  homy,  indented  on  the 
inner  side. 

IHstrtbutton,  ?  species.  Britain,  Mediterranean,  Bed  Sea, 
Australia. 

Foml,  15  species  ?    Eocene — .    Britain,  France. 

Very  minute  and  smooth  shells,  having  the  habit  of  risioce, 
and  like  them  sometimes  found  in  brackish  water.  They  range 
&om  low  water  to  40  fathoms.  The  animal  is  undistinguishable 
from  chemnitzia, 

Chemnitzia,  D'Orbigny. 

Etymology,  named  in  honour  of  Chemnitz,  a  distinguished 
conchologist  of  Nuremburg,  who  published  seven  volumes  in 
continuation  of  Martini's  **  Conchylien^cdbinet,**  1780-95. 

Synonyms,  Turbonilla,  Bisso.  Parthenia,  Lowe.  Pyramis  and 
Jaminea,  Br.  Monoptigma,  Lea,  part.    Amoura,  Moller. 

Type,  C.  elegantissima.    PI.  YIII.,  Fig.  13. 

STiell  slender,  elongated,  many-whorled ;  whorls  plaited ; 
apex  sinistral ;  aperture  simple ;  ovate ;  peristome  incomplete ; 
operculum  homy,  sub-spiral. 

Animal  head  very  short,  furnished  with  a  long,  retractile 
proboscis;  tentacles  triangular;  eyes  immersed  at  the  inner 
angles  of  the  tentacles ;  foot  truncated  in  front,  with  a  distinct 
metUum* 

Dtstribviion,  32  species.  Britain  (4  species),  Norway,  Medi- 
terranean. Probably  world-wide.  Eange  from  low  water  to 
90  fathoms. 

Fossil,  240  species.    Silurian — .    Britain,  France,  &c. 

The  ''melauisa"  of  the  secondary  rocks  are  proyisionally 
referred  to  this  genus.  Those  of  the  pabeozoio  strata  to 
hxonema. 

Sub-genera,  Eulimella,  Forbes.    E.  scillse,  Scacchi.  4  British 
^cies.    Shell  smooth  and  polished;  colum^Wa.  «vtcc^^\  «^^"^ 
finistral, 
Sfylopsts  (Adams,  1860)  much  resembles  aa^  ^a  Y^^^^"^ 
ffynonymous  with  this  sub-genus. 
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Etjlima,  Bisso,  1826. 

Etymology,  eulimia,  rayenous  hunger 

Synonym,  Pasithea,  Lea. 

Type,  E.  poHta.    PI.  VHI.,  Pig.  14. 

Shell  small,  white,  and  polished;  slender,  elongated  with 
nnmerons  level  whorls;  obscurely  marked  on  one  side  by  a 
series  of  periodic  mouths,  which  form  prominent  ribs  internally ; 
apex  acute ;  aperture  oval,  pointed  above ;  outer  lip  thickened 
internally ;  inner  lip  reflected  over  the  pillar ;  operculum 
homy,  sub-spiral. 

Anwud  tentacles  subulate,  close,  with  the  eyes  immersed  at 
their  posterior  bases ;  proboscis  long,  retractile ;  foot  truncated 
in  front,  mentum  bilobed;  operculum  lobe  winged  on  each 
side;  branchial  plume  single;  mantle  with  a  rudimentary 
siphonal  fold. 

The  eulimsB  creep  with  the  foot  much  in  advance  of  the  head, 
which  is  usually  concealed  within  the  aperture,  the  tentacles 
only  protruding.     (Forbes.) 

Dietrihution,  49  species.  Britain,  Mediterranean,  India, 
Australia,  Pacific.    In  5 — 90  fathoms  water. 

Fossil,  40  species.    Oarb.  P — .    Britain,  Prance,  &c. 

Suh-genvts,  Niso,  Bisso  (=  Bonellia,  Deshayes).  N.  tore- 
bellatus.  Lam.  species.    Axis  perforated. 

Fossil,  3  species.    Eocene — .    Paris. 

Distribution,  6  species.    China,  West  America.  (Cuming.) 

MONOFTIGMA,  Lea. 

Synonyms,  Melanioides,  Lea  sb  "M,  striata,  Gray  (name  only). 

Shell  like  Chemnitzia,  rather  fusiform*,  spirally  grooved ; 
columella  slightly  folded,  with  a  sinus  at  the  base. 

Distribution,  12  species. '  Indo-Paciflc. 

Menestho,  Moller  (Turbo  albulus,  Pabr.  Greenland)  v. 
Chemnitzda. 

AcLis,  Lov€n. 

E  ymology,  A,  without,  Jdeis,  a  projection. 
Synonym,  Alvania,  Leach  (not  Bisso). 
Type,  A.  supranitida.    Wood.    A.  ascaris,  Turt.    PI.  IX., 
Pig.  4. 
jS^ell  minute^  like  turritella  ;  spirally  striated ;  aperture  oval ; 
outer  lip  prominent;  axis  slightly  rimBA«\  0T^TWk3ia.\fe\  «j^^-«. 
sinistral. 
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Animal  with  a  long  retractile  pi*oboscis ;  tentacles  close 
together,  slender,  inflated  at  the  tips;  eyes  immersed  at  the 
bases  of  the  tentacles ;  operculum  lobe  ample,  nnsymmetrical ; 
foot  truncated  in  £ront.  Banges  to  80  fathoms  water.  5  British 
species,  N<»way. 

FoBdiL    ?  species.    Pliocene—.    Britain  (Crag), 

Styloptygma,  Adams.  1860. 

Shell -pvLpi^oTm,  semi-transparent;  with  slightly  oonYexwhoris. 
Aperture  sub-quadrate. 

Mtonia,  Adams. 

Shell  oyate,  turreted ;  white,  thin,  with  slightly  coiiTe:( 
whorls.    Aperture  oblong. 

ItEUCOTisrA,  Adams, 

Shell  like  last,  but  with  last  whorl  yentrioose ;  with  minute 
dots. 

Sttltfeb,  Brod, 

Example,  S.  astericola.    PI.  Yiii,,  Fig.  15, 

Synonym,  Stylina,  Fleming, 

Shell  hyaline,  globular  or  subulate,  apex  tapering,  styliform, 
nucleus  sinistral. 

Animal  with  slender,  cyHndrioal  tentacles,  and  small  sessile 
eyes  at  their  outer  bases ;  mantle  thick,  reflected  oyer  the  last 
whorls  of  the  shell ;  foot  large,  with  a  frontal  16be,  Branchial 
plume  single.  Attached  to  the  spines  of  sea-urchins,  or  immersed 
in  Hying  star-flshes  and  corals. 

Distribution,  16  species.  West  Indies,  Britain,  Philippines, 
Ghdlapagos,  Pacific. 

LOXONEMA,  Phillips. 

Etymology,  loxos,  oblique,  and  ncTna,  thread;  in  allusion  to 
the  striated  surface  of  many  species. 

Type,  L.  sinuata,  TJ.  Deyonian,  Petherwin. 

SJiell  elongated,  many-whorled ;  aperture  simple,  attenuated 
aboye,  effiised  below,  with  a  sigmoidal  edge  to  the  outer  lip. 

Fossil,  76  species.  L.  Silurian — ^Trias.  North  America,  Europe. 

Maobooheiltjs,  Phillips. 

Etymology,  macros,  long,  and  cheilos,  lip. 
S^iumym,  Folyphemopsis,  Portlock. 
SA^  thick,  yentricose,  buocinoid;  aper\ivae  ^xa\\^,  ^^S>ass 
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below;  outer  lip  ihin,  inner  lip  wanting,  columella  callous, 
sliglitly  tortuous. 

Typty  M.  arculatus,  Schlotheim  species.    Devonian.   Eifel. 

Distribviion,  1  species  (M.  Japonicus),  Korea  Straits. 

Fossil,  12  species.  Deyonian — Carboniferous.  Britain, 
Belgium. 

Family  m. — Oeeithiadje.    Oerites. 

Bhell  spiral,  elongated,  many-whorled,  frequently  varicose ; 
aperture  channeled  in  firont,  with  a  less  distinct  posterior  canal ; 
lip  generally  expanded  in  the  adult ;  operculum  homy  and 
spiral. 

Animcil  with  a  short  muzzle,  not  retractile ;  tentacles  distant, 
slender;  eyes  on  short  pedicels,  connate  with  the  tentacles; 
mantle-margin  with  a  rudimentary  siphonal  fold;  tongue 
armed  with  a  single  series  of  median  teeth,  and  three  laterals 
or  uncini.  Mr.  Wilton  has  examined  the  dentition  of  four 
CenihiadcB;  the  teeth  are  broad,  as  in  Mekmiadce,  with  incurved 
and  dentated  summits.  In  Cerithidium  the  median  teeth  are 
slender  with  minute  hooks.  EaUtaU  Marine,  estuary,  or  fresh 
water. 

CEBiTHnjM  (Adans.),  Bruguiere. 

Etymology,  ceration,  a  small  horn. 

Type,  C.  nodulosum.    PI.  VIII.,  Fig.  16. 

S?^l  turreted,  many-whorled,  with  indistinct  varices ;  aper- 
ture small,  with  a  tortuous  canal  in  front ;  outer  lip  expanded ; 
inner  Hp  thickened;  operculum  homy,  paucispiral.    PI.  Viil.,  ~ 
Fig.  16* 

Distnbulion,  136  species.  World-wide,  the  typical  species 
tropical.  Norway,  Britain,  Mediterranean,  West  Indies,  India, 
Australia,  China,  Pacific,  Gallapagos. 

Fossil,  460  species.  QMas — .  Britain,  France,  United 
States,  &o. 

Sttb-genera.  Bhinodavis,  Sw.  0.  vertagus.  Canal  long, 
bent  abruptly ;  operculum,  sub-spiral. 

Bittivm,  Leach.  C.  reticulatum,  PI.  Viil.,  Fig.  17.  Small 
northern  species,  ranging  firom  low  water  to  80  fa^oms. 

Tfifwis,  Deshayes.  0.  perversum,  PI.  Vm.,  Fig.  18.  30 
species.    Norway — Australm. 

Fossil,  Eocene — .    Britain,  France. 

SJieU  sinistral;  anterior  and  posterior  canals  tubular.  The 
^£jLnf  can$iJj^  only  accidentally  present,  forming  part  of    a 

OmfAtqpM,  Forbes.     0.  tubercxdare,  BiitaVa. 
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Shtil  like  hittiiim;  proboscis  retractile;  opeTCulam  pointed, 
Dadeue  apical.    Bange  4 — 10  fatlioms. 

FOTAiocEa,  Brongniart.    Fiesli-wat«r  Cetites. 

Etymology,  potamoa,  a  river,  and  idft,  patrouymio  termiDation. 

Type,  P.  Lamarckii,  Brong.  (mc  Cent,  tubfflxnlatum, 
Brard.) 

Exampk,  P.  mixtus.    PI.  YIII.,  Fig.  19. 

SytionyTns,    Tympanotomos,    Qein,    C.    fusoatum,    Africa. 
Pirenella,  Eisso,  C.  maioiaillatiun,  PI.  YIII., 
Fig.  22. 

Shell  like  ceritkium,  but  without  varices  in 
the  very numeroTis  typical  foBsil  species;  ept< 
dermb  thick,  olive  brown;  operoulnmorbicTilar, 
many- whorled . 

DMribution,  41  species.  California,  Africa, 
India.  In  the  mud  of  the  Indus  they  are 
mixed  with  species  of  ampultaria,  venut, 
ptiTjiura,  oitrea,  &c.     (Major  W.  E.  Baker.) 

Foml  (species  included  with  ceritMvm), 
Eocene — .    Europe. 

Sub-genera,    Cerithidea,   Sw.,  0.  deoollata, 
PI.  Tin.,  Pig.  24.    Apertnre  rounded;  lip 
expanded,  flattened.      Inhabit  salt  marshes,  „    ,    „,..., 
mangrove  swamps,  and  the  mouths  of  nvere ; 
they  are  so  commonly  out  of  the  wat«r  as  to  have  been  taken  for 
land-shells.    Mr.  Adams  noticed  them  in  the  treeh  waters  of 
the  interior  of  Borneo,  creeping  on  pontederia  and  sedges ;  fhey 
oflien  suspend  themselves  by  glutinous  threads  (Fig.  S7). 

ZHttribuHon,  India,  Ceylon,  Singapore,  Borneo,  Philippines, 
Fort  Essington. 

Terfbralia,  Sw.    CeriOi.  telescopium,  PI.  Vin.,  Fig.  21. 

Shell  pyramidal ;  columella  with  a  prominent  fold,  more  or 
less  continuous  towards  the  apex ;  and  a  second ,  less  distinct,  oa 
the  basal  &ont  of  the  whorls  (as  in  nenncea  (Fig.  98).  India, 
North  Australia. 

T.  teletcopiwnt  is  so  abundant  near  Calcutta  as  to  be  xibbA  for 
fa  oming  into  lime ;  great  heaps  of  it  are  first  exposed  to  the  sun, 
to  kill  the  animals.  They  have  been  brought  alive  to  England. 
(Benson.) 

jyaiiM,  Montfort.     Cent,  palustre,  PI.  "VTH.,'E\?,.1ft. 

Shell  with  DHmerous  indistinct  varices ;  caiial  |(fe%iV,.«**« 
tubular;  outer  Up  expanded.     India,  Tilorfli  iMiKieiia, 
•  C  oituta.  Lam.  up.  copied  Erom  AiKms. 
U  2 
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Cerith.  radulum  and  granulatum  of  the  West  African  rivers 
approach  very  near  the  fossil  potamides,  but  they  have  nmneroxis 
varices. 

Lampania,  Gray  (batillaria,  Cantor).  Oerith.  zonale.  PL 
Vni.,  Fig.  23. 

Shell  without  varices,  canal  straight.     Chusan. 

The  fossil  potamides  decussatua,  Brug.,  of  the  Paris  babln, 
resembles  this  section,  and  retains  its  spiral  red  bands. 

NEBiNiEA,  Defrance. 

Etymology,  nereis,  a  sea-nymph. 

Example,  N.  trachea.    Fig.  98. 

SJiell  elongated;  many-whorled,  nearly  cylindrical ; 
aperture  channeled  in  front ;  interior  with  continuous 
ridges  on  the  columella  and  whorls. 

Fossil,  150  species.  Inf.  oolite — ^U.  chalk.  Britain, 
France,  Germany,  Spain,  and  Portugal.  They  are 
most  abundant,  and  attain  the  largest  size  to  the 
south ;  and  usually  occur  in  calcareous  strata,  asso- 
ciated with  shallow- water  shells.     (Sharpe.) 

Sub-genera,     1,   Nerincea,    Folds  simple:    2 — 3   on 
the  columella ;  1 — 2  on  the  outer  wall;  columella  solid, 
^wi    or  perforated.    Above  50  species. 
^^        2.  Nerinella  (Sharpe),  columella  solid ;  folds  simple ; 
®S   columellar,  0 — 1;  outer  wall,  1. 

3.  Trochalia  (Sharpe),  columella  perforated,  with 
one  fold ;  outer  wall  simple,  or  thickened,  or  with  one 
fold;  folds  simple. 

4.  Ptygmatis  (Sharpe),  columella  solid  or  perforated, 
Fig.  98.«  usually  with  3  folds ;  outer  wall  with  1 — 3  folds,  some 

of  them  complicated  in  form. 

PFastigtetJjA,  Eeeve. 

Type,  F.  carinata,  Beeve. 

Shell  like  turritella;   aperture  with  a  short  canal  in  front 
(Cuming  Museum,  and  British  Museum). 
Fossil,  Eocene.    Paris  {Cerithium  rugosum.  Lam:). 

Afoebhais,  Aldrovandus. 

Etymology,  aporthais  (Aristotle),  "  spout-shell,"  from  aporrhoo, 
0  Mow  awajm 

'^F%i  98.  JVertnaatrcuJiea,  Desl.,  partly  groti&d  do^m  to  tfao^  ^^  locai  <A  XJn^      \ 
awr.-    2iath  oolite,  Banrille.    Coimnunicatedby  Jo\aiMfiniB,'EKv«  \ 
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Synonym,  Cheiiopii=,  Philippi, 

Type,  A.  pes-pelocani.    PI.  IV.,  Fig.  7,  and  Fig.  99. 

ShtU  with  an  elongated  ^ire ;  vtorls  numerous,  tubercolated; 
aperture  narrow,  with  a  ^ort  canal  in  front ;  outer  lip  of  the 
adult  expanded  and  lobed  oi  digitated;  opra^iulam  pointed, 
lamellar. 

Animoi  trith  b  abort  broad  Tnuz^le;  tentades  cylindrical, 
bearing  the  eyes  on  prominencoB  near  their  baeas,  oataidej 
foot  short,  angular  in  front;    branchial  plume  Bingle,  long; 


lingual  ribbon  linear ;  teeth  single,  hooked,  denticulated ; 
uncini  3,  the  fitet  transrerae,  2  and  3  claw-shaped  (Pig.  100). 
The  dentition  oiAporrhaie  is  most  like  Sirombm  and  Carinaria; 
and  quite  unlilce  the  CerithiadiE  with  which  it  has  heeu  placed, 


pei-iie!teani.    (Wulngton.) 

of  Professor  Forbes.    The  animal  ■ 

JHttribvUon,  4  species.    Labrador,  Norway,  Britain,  Moditer-    ^ 
ranear.  West  AMca.    Bange  100  fkthoms. 

FoBSil;  see  Fterocerae  and  Beildlaria;  aboTe  200  species, 
ranging  from  tbo  lias  to  tho  chalk,  pto\»a\ii.7  V)\ciii.%  ^a  "^^ 
geuus,  or  to  genera  not  jet  conetituted. 
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Stbuthiolabia,  Lam. 

Etynwlogi/i  struthioy  an  ostrioli  (-foot),  from  the  fonn  of  its 
aperture.  , 

Type,  S.  straminea,  PI.  IV.,  Fig.  6. 

Shell  turreted ;  whorls  angular ;  aperture  truncated  in  front ; 
columella  very  oblique;  outer  lip  prominent  in 
the  middle,  reflected  and  thickened  in  the  adult ; 
inner  lip  callous,  expanded;  operculum  claw- 
shaped,  curved  inwards,  with  a  projection  from 
the  outer,  concave  edge  (Fig.  101). 

Animal  with  an  elongated  muzzle?  tentacles 
cylindrical;  eye-pedicels  short,  adnate  with  the 
tentacles,    externally;     foot   broad    and    short. 

flj^a     101.  ITT'  \ 

Operculum  of  (Jiiener.) 

stnthioiaria.  Distribution,  5  species.  Australia  and  New 
Zealand,  where  alone  it  occurs  sub-fossil. 

Family  IV.— MELAiniAD^. 

Shell  spiral,  turreted;  with  a  thick,  dark  epidermis ;  aperture 
often  channeled,  or  notched  in  front ;  outer  lip  acute ;  operculum 
homy,  spiral.  The  spire  is  often  extensively  eroded  by  the 
acidity  of  the  water  in  which  the  animals  live. 

Animal  with,  a  broad  non-retractile  muzzle ;  tentacles  distant, 
subulate;  eyes  on  short  stalks,  united  to  the  outer  sides  of  tho 
tentacles ;  foot  broad  and  short,  angulated  in  front ;  mantle- 
margin  fringed ;  tongue  long  and  linear,  with  a  median  and  3 
lateral  series  of  hooked  multi-cuspid  teeth.  Often  viviparous. 
Inhabiting  fresh-water  lakes  and  rivers  throughout  the  warmer 
parts  of  the  world. 

Melanin  Lam. 

Etymology,  melania,  blackness  (from  melas). 
Type,  M.  amarula.    PI.  VIII.,  Fig.  25. 
Synonyms,  Thiara,  Megerle.    Pyrgula,  Crist. 
Shell  turreted,  apex  acute  (unless  eroded) ;    whorls  orna- 
mented with  stri»  or  spines;   aperture  oval,  pointed  above; 
outer  lip  sharp,  sinuous;    operculum  subspir^.     PI.  VIII., 
:F2g,  25* 

^I'sMbuh'on,  S61  species.     South  "Europe,  Iji'^i^^'PTo^^^inea, 
^acMc  Islands.      Distinct  eroupriiv^lfc  aoxx^Jj^sra.  %\a.\fta  ^\ 
^orth  America. 
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Fomly  25  species.    Wealden — .    Europe  (v.  ck&mnitzia). 

Sub-genera.  Mdandtria,  Bowdich.  M.  fluminea.*  PI.  VIU., 
Fig.  26.  Aperture  somewliat  produced  in  froat;  operculum 
with  rather  numerous  whorls.  This  section  includes  sdmo  of 
the  largest  species  of  the  genus,  and  is  well  typified  by  the 
fossil,  M,  Sotverhii  (cerit.  melanoides,  Sby.),  of  the  Woolwich 
sands.    Old  World,  India,  Philippines. 

Vibex,  Oken,  V.  fuscatus,  PL  VIIL,  Fig.  29.  V.  auritus. 
West  Africa.  Whorls  spirally  ridged,  or  muricated;  aperture 
broadly  channeled  in  front. 

Ceriphasia,  Sw.,  G.  sulcata.  North  America.  Aperture  like 
yibex ;  slightly  notched  near  the  suture. 

Memiainus,  Sw.,  H.  lineolatus.  West  Indies.  Aperture 
channeled  in  front. 

Mda/usus,  Sw,  (lo.  Lea.  Glottella,  Gray.)  M.  fluTiatilis. 
PI.  YIII,,  Fig.  27.  United  States.  Aperture  produced  into  a 
spout  in  front. 

Meldtoma,  Anthony  (not  Sw.)  M.  altilis. 

Shell  like  anculotus ;  with  a  deep  slit  at  the  suture.  United 
States. 

Anculottis,  Say.    A.  prsemorsus.    PI.  YIII.,  Fig.  28. 

Shell  globular ;  spire  very  short ;  outer  lip  produced.  United 
States. 

Amnicola,  G.  and  H.  A.  isogona.  PI.  IX.,  Fig.  23.  United 
States ;  inhabits  the  fr*esh  waters  of  New  England,  gregarious 
on  stones  and  submerged  plants. 

Chilostoma,  Desh.  M.  marginata,  Eocene.  Paris.  Peristome 
thickened  externally,  all  round. 

CleO't  Bens^    0.  annesleyi.    South  India. 


bt       > 


Paludomtjs,  Swainson. 

Mymologi/y  pcUus,  a  marsh,  and  domus,  home. 

Bynonyms,  Tanalia,  Gray.    Hemimitra,  Sw. 

TypCf  P.  aculeatus,  Gm.  species.    PI.  IX.,  Fig.  34. 

8?iell  turbinated,  smooth,  or  coronated ;  outer  lip  crenulated ; 
oliyaoeous  with  dark  brown  spiral  lines. 

IHstrthutum,  26  species.    Ceylon  (Himalaya  ?)  in  the  moun- 
tain-streams, sometimes  at  an  elevation  of  6,000  feet.     The 
Himalayan  species  {meilania  conicay  Gray,  hemimitra  retusa,  Sw., 
and  several  others),  referred  to  this  genus,  have  a  c«nMi«Bfcs\^ 
operculum,  hkejpaludma* 

•  TtUtiBBgood  section  eti^ttGim  but  Mr.  Qray'a  ty^  ^o^&  Ttfi\.'«%VLX«\?»»«^'>^ 
l^y^VoiareJikeA/ftrmakHbeformmita  apertxire. 
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Melanopsis,  Lam. 

Types,  M.  bueoinoides,  M.  costata.    PL  VIII. ,  Pig.  30. 

Shdl  hody-vrhoTl  elongated;  spire  short  and  pointed;  aper- 
ture distinctly  notched  in  front ;  inner  Hp  calloTis;  operculum 
sub-spiral. 

Distribution,  21  species.    Spain,  Asia  Minor,  New  Zealand. 

Fossil,  25  species.    Eocene-^.    Europe. 

Suh-genus,  Pirena,  Lam,  (faunus,  Montfort)  P.  atra.  PI. 
Vin.,  Pig.  31.    Spire  elongated,  many-whorled ;  outer  lip  of 


r^'^^K 


Fig.  102.  Pirena  atra*    (Wilton.) 

the  adult  produced.    Teeth  3.  1.  3,  as  in  Pig.  102. 

Distribution,  4  species  P  South  Africa,  Madagascar,  Ceylon, 
Philippines. 

Family  V.— TuERirELLiDiE. 

Shell  tahvlar,  or  spiral;  upper  part  partitioned  off ;  aperture 
simple ;  operculum  homy,  many-whorled. 

Animal  with  a  short  muzzle ;  eyes  immersed,  at  the  outer 
bases  of  the  tentacles ;  mantle-margin  fringed ;  foot  very  short ; 
branchial  plume  single;  tongue  armed;  dentition  3.  1.  3. 

Ttjreitella,  Lam. 

Etymology,  diminutive  of  turris,  a  tower. 

Synonyms,  Terebellum,  Torcula,  Zaria,  and  Eglisia  (Gray.) 

Type,  T.  imbricata.    PI.  IX.,  Pig.  1. 

Shell  elongated,  many-whorled,  spirally  striated;  aperture 
rounded,  margin  thin ;  operculum  homy,  many-whorled,  with 
a  fimbriated  margin. 

Animal  with  long,  subulate  tentacles ;  eyes  slightly  promi- 
nent ;  foot  truncated  in  front,  rounded  behind,  grooved  beneath; 
branchial  plume  very  long;  lingual  ribbon  minute;  median 
teeth  hooked,  denticulated ;  uncini  3,  serrulated.  Carnivorous  ? 

Distribution,  73  species.  World-wide.  Banging  from  the 
Laminarian  Zone  to  100  fathoms.  West  Indies,  United  States, 
Britain  (1  species),  Iceland,  Mediterranean,  West  Africa,  China, 
Australia,  West  Amexica, 

^osft7,  172  specieB.     Neocoinian — .     "Bn^aaxi,  &<i,,  ^^J.^2tL 
len'ca,  Australia,  Jaya. 
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Suh-genera,  Frott),  Defr.,  P.  cathedralis,  PL  IX.,  Fig.  3, 
aperture  truncated  below. 

Mesalia,  Gray,  M.  sulcata  (var.),  PI.  IX.,  Fig.  2.  Greenland 
— South  Africa. 

Fosaily  Eocene.    Britain,  France. 

C-ECUM,  Fleming. 

SynonymSy  Comiculina,  Munster.  Brochus,  Bronn.  Odontl- 
dium,  Phil. 

Type,  0.  trachea,  PI.  IX.,  Fig.  5.    Young  species.  Fig.  6. 

Shell  at  first  discoidal,  becoming  decollated  when  adult; 
tubular,  cylindrical,  arched;  aperture  round,  entire;  apex 
closed  by  a  mammillated  septum.  Operculum  homy,  many- 
whorled.  Lingual  teeth,  0 ;  uncini,  2,  the  inner  broad  and 
Berrulated. 

Distribution,  Britain,  11  species,  10  fathoms.    Mediterranean. 

Fossil,  4  species.    Eocene — .    Britain;  Castelarquato. 

Veemettts,  Adanson.    Worm-shell. 

Synonyms,  Siphonium,  Gray.     Serpuloides,  Sassi. 

Types,  V.  lumbricalis,  PI.  IX.,  Fig.  7. 

Shell  tubular,  attached;  sometimes  regularly  spiral  when 
young ;  always  irregular  in  its  adult  growth ;  tube  repeatedly 
partitioned  oflp;  aperture  round;  operculum  circular,  concave 
externally. 

IHstribiUion,  31  species.  Portugal,  Mediterranean,  Africa, 
India. 

Fossil,  12  species.     Neocomian — .    Britain,  France,  &c. 

?  Suh-gentLS,  Spiroglyphus,  Daud.  S.  spirorbis  Dillwyn  species, 
irregularly  tubular ;  attached  to  other  shells,  and  half  buried 
in  a  furrow  which  it  makes  as  it  grows.    Perhaps  an  annelide  ? 

Fetaloconchtis,  sculpturatus,  Lea,  1848. 

Miocene,  United  States,  St.  Domingo,  South  Europe. 

Shell  with  two  internal  ridges  running  spirally  along  the 
columella,  becoming  obsolete  near  the  apex  and  aperture. 

SiLIQTJAEIA,  Brug. 

.Etymology,  siliqtia,  a  pod. 
Typo,  S,  anguina,  PI.  IX.,  Fig.  8. 

Shell  tubular ;  spiral  at  first,  irregular  afterwards  \  tvlb^^«^i^ 
a  continuous  longitudinal  slit. 
■Ih^siribiaion,   8  apeciea.      Mediterraneaxi,  "SIoxJOdl   kaa^^ssC^* 
Found  in  sponges, 
IbastV,  10  species.     Eocene — .     Prance,  &c. 

M  3 
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ScALABiA,  Lam.    Wentlo-trap. 

Etymology  f  scalane,  like  a  ladder. 

Type,  S.  pretiosa,  PI.  IX.,  Fig.  9.     (=  T.  soalaris,  L.) 

Shell  mostly  pure  white  and  lustrous;   turreted;    maiiy- 
whorled ;  wliorls  round,  sometimes  separate,  omamen4;ed  with 
numerous  transverse  ribs ;    aperture  round ;    peristome  con-  * 
tinuous;  operculum  homy,  few-whorled. 

Animal  with  a  retractile  proboscis-like  mouth;  tentacles 
close  together,  long  and  pointed,  with  the  eyes  near  their  outer 
bases ;  mantle-margin  simple,  with  a  rudimentary  siphonal 
fold;  foot  obtusely  triangular,  with  a  fold  (mentum)  in  front. 
Lingual  dentition  nearly  as  in  hidla ;  teeth  0 ;  uncini  nume- 
rous, simple;  sexes  distinct;  predacious?  Eange  from  low 
water  to  80  fathoms.  The  animal  exudes  a  purple  fluid  when 
molested. 

Distribution,  104  species.  Mostly  tropical.  Greenland, 
Norway,  Britain,  Mediterranean,  WestLidies,  China,  Australia, 
Pacific,  West  America. 

♦  Fossil,  nearly  100  species.     Coral-rag — .     Britain,  North 
America,  Chili,  Lidia. 

i'AMILY  VI»— LlTTOBIKrD-a;. 

Shdl  spiral,  turbinated  or  depressed,  never  pearly ;  aperture 
rounded ;  peristome  entire ;  operculum  homy,  pauci-spiral. 

Animal  with  a  muzzle-shaped  head,  and  eyes  sessile  at  the 
outer  bases  of  the  tentacles ;  tongue  long,  armed  with  a  median 
series  of  broad,  hooked  teeth,  and  3  oblong,  hooked  uncini. 
Branchial  plume  single.  Poot  with  a  linear  duplication  in 
front,  and  a  groove  along  the  sole.  Mantle  with  a  rudimentary 
siphonal  canal ;  operculum  lobe  appendaged. 

The  species  inhabit  the  s6a,  or  brackish  water,  and  are  mostly 
littoral,  feeding  on  algse. 

LiTTOEiNA,  Perussac.    Periwinkle. 

Etymology,  littoralis,  belonging  to  the  sea-shore. 
Type,  L.  littorea,  PI.  IX.,  Fig.  10. 
Shell    turbinated,   thick,    pointed,  few-whorled; 
aperture  rounded,  outer  lip  acute,  columella  rather 
flattened,  imperforate,  operculum  pauci-spiral,  Fig. 
lOS.    Lingual  teeth  hooked  and  trilobed;    uncini 
J^'Jos,    ^^i:0j  and  dentated  (Fig.  104tV 
^i^s^rt'due/on,  131  speciea.    51ie  penwinklea  ate  iouiA  cra.^c>Dkft 
eea^shore  in  aU  parts  of  tte  world.    In  ^©  "BaUvi  VSafirj  V^^'^ 


vitiun  the  influence  of  fresh,  water,  and  freqaently  beotane  dia- 
torted ;  sunilar  mousttcnities  are  found  in  the  Norwich  oraj. 


Fig.  IM.  JJOorma  SOona.   (WiiiiigtaD.} 

The  commoD  speoiea  {L.  Uttorea)  ia  OTiparous ;  it  inhabits  ih« 
lowest  zones  of  eea-weed  between  tide-marks.  An  allied  i^edeB 


(T^mlDcllTe  odtat,  oa 
Ihsii^tiidB}. 


cavity  and  back.  Itiil  osen. 


/y  tbe  ti'do ;  it  is  TiTJparouB,  and  fte  youiig  Vo.i«  *  ^**'*^ 
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before  iheir  birth,  in  consequence  of  which  the  species  is  not 
eaten.  The  tongue  of  the  periwinkle  is  two  inches  long ;  its 
foot  is  divided  by  a  longitudinal  line,  and  in  walking  the  sides 
advance  alternately.  The  periwinkle  and  trochns  are  the  food 
of  the  thrush,  in  the  Hebrides,  during  winter.  The  lingual  canal 
of  the  periwinkle  passes  from  the  back  of  the  mouth  under  the 
oesophagus  for  a  short  distance,  then  turns  up  on  the  right 
side,  and  terminates  in  a  coiL  (like  spare  rope)  resting  on  the 
plaited  portion  of  the  gullet.  It  is  2|  inches  long,  and  contains 
about  600  rows  of  teeth ;  the  part  in  use,  arming  the  tongue, 
comprises  about  24  rows.*  The  dental  ribbon  of  Bisella  is  above 
2  inches  long,  and  CQiLcd  as  in  Littorina,    (Wilton.) 

Fossil,  10  species  ?    Miocene—.    Britain,  &c.    It  is  probable 
that  a  large  proportion  of  the  oolite  and  cretaceous  shells 


Fig.  106.  Operculum  and  teeth  of  Bisella,    (Wilton.)    The  central  tooth  shoidd  be 

pointed,  not  blunt  as  in  the  figure. 

referred  to  twho  belong  to  this<genus,  and  especially  to  the 
section  tectaria. 

Sub-genera,  Tectaria^  Cuvier,  1817  (=  Pagodella,  Sw.),  L. 
pagodus,  PL  IX.,  Fig.  11. 

Shell  muricated  or  granulated ;  sometimes  with  an  umbilical 
fissure ;  operculum  with  a  broad,  membranous  border.  West 
Indies,  Zanzibar,  Pacific. 

Modulus,  Gray.    M.  Tectum,  PI.  IX.,  Pig.  13. 

Shell  trochiform  or  naticoid;  porcellanous ;  columella  per- 
forated; inner  lip  worn  or  toothed;  operculum  homy,  few- 
whorled. 

*  In  Fig.  105  is  shown  the  manner  in  which  a  gasteropod  may  be  laid  ont  for 
exanJnation,  under  water ;  ih^  body  requires  to  be  fixed,  and  the  cut  edges  of  the 
mantle  to  be  kept  open  with  needle  points.    A  convenient  trough  may  be  made  of  a 
p2ain  eartiianware soap-dish,  by  cutting  a  piece  of  sheet-cork  (such  as  bootmakers  use) 
torn  the  bottom,  and  Oxing  it  to  a  piece  of  sheet-lead  ol  tiie  &em&  Bize  with  a  couple 
of  iffdJa  rubber  bands.    The  instruments  required  for  dissecting  ac^  i&mii^Vj  «*  ^8«ia  cil 
^e^polDtedBdeaara,  a.  few  broken  needlee.  a  penknife,  or  BcalpeV,  w\a  a^  ciliacwBft 
^  ^oe  cwrred  points,  '    .- 
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Didrihutum,  Philippines,  West  America. 
^  Fosmrtia  (Adans.),  Plilippi.    P.  siQcatiis,  PL  IX.,  Pig.  12. 

Synonym,  Pliasianema,  Wood. 

Shell  perforated ;  inner  lip  thin ;  opercnlnm  not  spiral. 

Distribution,  Mediterranean. 

Fossil,  3  species.    Miocene — .    Britain,  Mediterranean. 

Risella,  Gray.    Lit.,  melanostoma,  PI.  IX.,  Fig.  14. 

Shed  trochiform,  with  a  flat  or  concaye  base ;  whorls  keeled ; 
aperture  rhombic,  dark  or  yariegated,  operculum  pauci-spiral. 

Distribuiion,  New  Zealand. 

Conradia,  Adams.  Aperture  circular.  3  species,  Japanese  seas. 

Couthouyia,  Adams.  SJidl  oyate,  with  an  acute  spine ;  aper- 
ture semi-oyal.  ^1  species,  Japanese  seas. 

SoLABiUH,  Lam.    Stair-case  shell. 

Etymology,  solarium,  a  dial. 

Synonyms,  architectoma,  Bolten,  Philippia,  Gray.  Helico- 
cryptus,  D'Orbigny  ? 

Type,  S.  perspectiyum,  PL  IX.,  Fig.  15. 

Shell  orbicular,  depressed ;  umbilicus  wide  and  deep ;  aper- 
ture rhombic ;  peristome  thin ;  operculum  homy,  sub-spiral. 

The  spiral  edges  of  the  whorls,  seen  in  the  umbilicus,^  haye 
been  fancifully  compared  to  a  winding  stair-case. 

IHstrihtUion,  25  species.  Tropical  seas.  Mediterranean,  East 
AMca,  India,  China,  Japan,  Australia,  Pacific,  West  America. 

Fossil,  56  species.  Eocene — .  Britain,  &o,  26  other  species 
(oolites— chalk)  are  proyisionally  referred  to  this  genus;  the 
cretaceous  species  are  nocreotM  (y.  troohus). 

Sub-genera*  Torinia,  Gray.  T.  cylindracea,  oper- 
culum conical,  multi-spiral,  with  projecting  edges. 
Fig.  lOY.    Liying,  New  Ireland. 

Fossil,  Eocene.    Britain,  Paris. 

BifronUa,  Desh.  {Omalaxis,  Desh.)  S.  bifrons, 
discoidal,  the  last  whorl  disengaged.  1  recent 
species.    Madeira.  Fig.  107.* 

Fossily  6  species.    Eocene.    Paris,  Britain. 

f  Orbis,  Lea.    Discoidal,  whorls  quadrate. 

Fossil,  Eocene.    America. 

jDiscohdix  (calculiformis)  Bunker,  1851.     Lias,   Gottingen. 
This  name  was  proposed  for  the  depressed  Fuom^haZi  ot  fb.^ 
Lower  Oolites,  of  which  there  are  seyeral  spedea  m'S^orovMc^^ 
aad  Ffiig'Iand, 

•  Operoalam  of  3  paMum,  Lam.  \,  f tom l>«d»9tft. 
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Shell  usually  sinistral,  flat,  or  concaye  above;  aperture 
quadrangular. 

Platyatoma  (Suessi)  Homes,  1855.     Trias,  Hallstadt. 

Shell  discoidal,  sinistral?  sculptured;  peristome  suddenly 
expanded,  plain;  aperture  with  an  inner  rim,  circular,  and 
deflected  (upwards)  at  right  angles  to  the  plane  of  the  shell. 
Several  examples  have  occurred. 

Philippia  (lutea)  Gray,  has  a  multi-spiral  operculum,  and 
the  anmial  is  like  Trochue,    (Philippi.) 

Paludeetrina  (lapidum)  D*Orbigny  part.  Fresh  waters  of 
South  America. 

Shell  conic,  few-whorled,  epidermis  green ;  aperture  oblique, 
peristome  abrui)tly  reflected ;  operculum  claw-like.  The  typical 
species  appiear  to  be  MdaniadaSy  but  some  small  shells  like 
Hydrohia  have  been  included  in  the  genus. 

Phorus,  Montfort.    Carrier-shell. 

Etymology y  phoreuSy  a  carrier. 

Synonyms ,  Onustus,  Humph.,  Xenophorus,  Eischer. 
Examples,  P.  conchyliophorus.  Bom.    P.  corrugatus,  PL  X., 
Fig.  1. 

Shell  trochiform,  concave  beneath;  whorls  flat, 
with  foliaceous  or  stellated  margins,  to  which  shells, 
stones,  &c.,  are  usually  affixed;  aperture  very 
oblique,  not  pearly ;  outer  lip  thin,  much  producad 
above,  receding  tax  beneath;  operculum  homy,  im- 
bricated, nucleus  external,  as  in  purpura  and  palu- 
Fig.  108.  dfyfYiuSy  with  the  transverse  scar  seen  through  it,  Fig. 
108.     (Museum  Guming.) 

Animal  with  an  elongated  (non-retractile?)  proboscis;  ten- 
tacles long  and  slender,  with  sessile  eyes  at  their  outer  bases ; 
sides  plain ;  foot  narrow,  elongated  behind. — Adams.  Belated 
to  scalaria  ?  ^ 

Most  of  the  phori  attach  foreign  substances  to  the  margins  of 
their  shells  as  they  grow,  particulax  species  affecting  stones, 
whilst  others  prefer  shells  or  corals.  They  are  called  "  mineral- 
ogists" and    ** conchologists,"  by  collectors;    F,  Solaris  and 
P.  indicus  are  nearly  or  quite  &ee  from  these  disguises.    They 
are  said  to  frequent  rough  bottoms,  and  to  scramble  over  the 
ground,  like  the  £ftrombs,  rather  than  glide  evenly. 
^  Ih'sfrtbuiton,  9  jspeciea.    West  Indies,  Indiia)  1£a\&jc^k:».)'^\£[^. 
pwesj  China,  and  West  America. 
J^osst7,  15  speoiea.    Chalk  P— Booene— •  Btvfcam  wA'^t»3m». 
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Bliells  extremely  like  the  recent  phortLSt  are  met  with  eyon  in 
.  the  carb.  limestone  and  lias. 

Laotjna,  Turton. 

Etymology y  lacuna,  a  fissure. 

Type,  L.  paUidnla  (PI.  IX.,  Pig.  16). 

Synonym,  Medoiia,  Gray. 

Shdl  turbinated,  thin ;  aperture  semi-lunar ;  columella  flat- 
tened, with  an  umbilical  fissure ;  operculum  paud-spiral. 

Animal;  operculigerous  lobe  furnished  with  lateral  wings  and 
tentaciular  filam^its.  Teeth  dcusped;  uncini  1,  2,  dentated, 
3  simple*  Spawn  {ootheca)  yermiform,  thick,  semi-circular. 
Bange,  low  water — 50  fathoms. 

Distribution,  16  species.  Northern  shores,  Norway,  Britain, 
Spain. 

Fossil,  1  species.    Glacial  beds,  Scotland. 

LmoPA,  Bang. 

Etymology,  litos,  simple,  ope,  aperture. 

Type,  L.  bombyx  (PL  IX.,  Pig.  24). 

Shell  minute,  pointed ;  aperture  slightly  notched  in  &ont ; 
outer  lip  simple,  thin ;  inner  lip  reflected ;  operculum  spiral. 

Distribution,  6  species.  Atlantic  and  Mediterranean,  on  float- 
ing sea- weed,  to  which  they  adhere  by  threads. 

Fossil,  1  species.    Pliocene  (Crag). 

BissoA,  Fr^menyiUe. 

Etymology,  named  after  Basso,*  a  Prench  zoologist. 

Type,  B.  labiosa  (PI.  IX.,  Pig.  17). 

Synonym,  Oingula,  Plem. 

^AcK minute,  white  or  homy;  conical,  pointed,  many-whorled; 
smooth,  ribbed,  or  cancellated;  aperture  rounded;  peristome 
entire,  continuous ;  outer  lip  slightly  expanded  and  thickened ; 
operculum  sub-spiral. 

The  animal  has  long,  slender  tentacles,  with  eyes  on  small 
prominences  near  their  outer  bases ;  the  foot  is  pointed  behind ; 
the  operculigerous  lobe  has  a  wing-like  process  and  a  filament 
{cirrus)  on  each  side.  Lingual  teeth  single,  sub-quadrate, 
hooked,  dentated;  uncini  3;  1  dentated,  2,  3,  claw-shaped.  - 
They  range  from  high- water  to  100  fathoms,  but  abound  most 
in  shallow  water,  near  shore,  on  beds  offucus  and  zoatwa. 

Distribution,  about  70  species.     Uni'vexaabll"^  Qos^af^'vs^K^'*'^'^ 

•  It  fs  much  to  be  regretted  that  some  modem  nahmiiaXa  Viwa  \xv«A.\»  toft.  «Q^  ^ 
bjii^  into  uae  the  obscure  genera  of  Bisso,  and  iha  vrotCt^WA  i*\>Ac«XioTA  <il  ^»»W5. 
%od  Badneaque,  which  had  better  have  remained  tinkno^wn. 
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most  abundant  in  the  north  temperate  zone.  North  America, 
West  Indies,  Norway,  Britain,  Mediterranean,  Caspian,  India, 
&c.  Btasoa  jparva  adheres  to  sea- weeds  by  threads,  like  litiopa. 
(Gray.) 

Fossil,  100  species.    Permian — .    Britain,  France,  &c. 

Sub-genera,  Bissoina,  D'Orbigny.  Aperture  ohannrled  in 
front.  66  living  species.  Fossil  (10  species  Bath  ojlite. — 
Britain. )  =r  Tuba,  Lea  ?  America. 

Eydrobia,  Kartm.  ( = Paludinella,  Lov6n. )  Shell  smooth ;  foot 
rounded  behind ;  operculigerous  lobe  without  filament.  Type, 
littorina  ulvse  (PI.  IX.,  Fig.  18).  Dw^niM^ion,  60  species.  Fossil, 
10  species.    Wealden — .    Britain,  &c. 

Syncera,  Gray  (Assiminea,  Leach).  S.  hepatica.  Shell  liko 
Hydrobia ;  tentacles  connate  with  the  eye  pedicels,  which  equal 
them  in  length.  Teeth  5 — 7  cusped;  uncihi  1,  2,  dentated,  3 
rounded.  Distribution,  2  species,  brackish  water.  Britain  and 
India. 

Nematura,  Benson.  N.  deltse  (PI.  IX.,  Fig.  21.)  Aperture 
contracted ;  peristome  entire ;  operculum  pauci-spiral.  Fossil, 
Eocene.    Isle  of  Wight. 

Jeffreysia,  Alder  (=Eissoella,  Gray,  MS.),  J.  diaphana.  Shell 
minute,  translucent ;  operculum  semilunar,  imbricated,  with  a 
projection  from  the  straight,  inner  side  (PI.  IX.,  Fig.  19). 
Head  elongated,  deeply  cleft,  and  produced  into  two  tentacular 
processes ;  mouth  armed  with  denticulated  jaws,  and  a  spinous 
tongue ;  tentacles  linear,  eyes  fiax  behind,  prominent,  only  visible 
through  the  shell ;  foot  bi-lobed  in  front.  6  species.  Britain. 
On  sea- weed,  near  low- water.  (Alder.)  There  are  «ght  other 
species  in  the  Japanese  seas. 

Skenea,  Fleming. 

Etymology,  named  after  Dr.  Skene,  of  Aberdeen,  a  contem- 
porary of  LinnsBUs. 

Synonym,  Delphinoidea,  Brown. 

Type,  S.  planorbis  (PI.  IX.,  Fig.  20). 

Shell  minute  orbicular,  depressed,  few-whorled;  peristome 
continuous,  entire,  round ;  operculum  pauci-spiral.  Animal  like 
rissoa,  foot  rounded  behind.  Found  under  stones  at  low- water, 
and  amongst  the  roots  of  cordllina  officinalis. 

Distribution,  ?  species.  Northern  seas^  Norway,  end  Britain* 
a91  comuella,  Straits  of  Korea  (Adams), 

P  Tmvnoatella,  Sisso.    Looprng-Bnaa^L* 
^^,  T.  iruncahaa  (PL  IX.,  Fig.  25).    ^>t-ua.,^wcL\e^,^ 
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Bhe  m'nute,  cylindrical,  truncated ;  whorls  striated  trans- 
versely; aperture oyal,  entire;  peristome  continuous;  operculum 
sub -spiral! 

Animal  with  short,  diverging  triangular  tentacles;  eyes 
centrally  behind ;  head  bi-lobed ;  foot  short,  rounded  at  each 
end.    (Forbes.) 

The  truncatellce  are  foimd  on  stones  and  sea- weeds  between 
tide-marks,  and  survive  many  weeks  out  of  the  water.  (Lowe.) 
They  walk  by  contracting  the  space  between  their  lips  and  foot, 
like  the  geometric  caterpillars.  (Gray.)  They  are  found  semi- 
fossil  along  with  the  human  skeletons  in  the  mod^n  limestone 
of  Guadaloupe. 

Distribution^  15  species.  West  Indies,  Britain,  Mediterranean, 
Eio,  Cape,  Mauritius,  Philippines,  Australia,  Pacific.  (Cuming.) 

?  LiTHOGLTPHtJS,  Megerle. 

Tyjpe,  L.  fuscus  (PI.  IX.,  Fig.  22). 

Shdl  naticoid,  often  eroded;  whorls  few,  smooth;  apei*ture 
large,  entire ;  peristome  continuous,  outer  line  sharp,  inner  lip 
callous;  umbilicus  rimate;  epidermis  olivaceous;  operculum 
pauci-spiral. 

Diatrilmtion,  5  species.    Europe  and  Oregon. 

Family  VII. — ^PALUMNrDJE. 

Shell  conical  or  globular,  with  a  thick,  olive-green  epidermis ; 
aperture  rounded;  peristome  continuous,  entire;  operculum 
homy  or  shelly,  normally  concentric. 

Animal  with  a  broad  muzzle;  tentacles  long  and  slender; 
eyes  on  short  pedicels,  outside  the  tentacles.  Inhabiting  fresh 
waters  in  all  parts  of  the  world. 

PALTJPINA,  Lam.    River-snail. 

Etymology y  palits  {paludis),  a  marshy 

Synonym,  Yiviparus,  Gray. 

Type,  P.  Listen  (PI.  IX.,  Fig.  26).     (P.  vivipara.  Fig.  68.) 

Shell  turbinated,  with  round  whorls ;  aperture  slightly  angular 
behind ;  peristome  continuous,  entire ;  operculum  homy,  con-  • 
centric.     Animal  with  a  long  muzzle,  and  very  short  eye- 
pedicels  ;  neck  with  a  small  lappet  on  the  leit  B>\Aa^  ^jjA^'Ns::^^'^. 
on  the  light,  folded  to  form  a  respiratory  Biphoii'^  ^5^wsu^•^*S^^^ 
Bmgle;  tongae  abort;  teeth  single,  OTa\,  aVMSa^"^  Vo^^  «^ 
denticulated;  nncini  3,  oblong,  donticxilated,  ^TlVi^^^^^aaiSfc^ 
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Tmparoos ;  the  etietls  of  the  young  are  onuimeixted  vith  spiral 
rows  of  epidermal  cirri. 

Diitnbutloa,  60  species.  Bivers  and  lakes  tiiroiighoat  Uie 
northern  hemisphere  ;  Black  Sea,  Caspian. 

Fosiil,  S3  species.    Wealden — .    Britain,  &e. 

Sub-genm.  Bitkynia  (Ptideaijx),  Qray.  B.  tentacolata 
(PI.  tX.,  Fig.  27).  ShtU  small;  operculum  shflUy.  An.imal 
oviparous;  with  only  one  neck-lappet,  on  the  right  side.  The 
bithynia  oTiposit  on  stones  and  aquatic  plants ;  the  female  lays 
from.  30  to  TO  eggs  in  a  hand  of  three  rows,  cleaning  the  Hnifaco 
as  she  proceeds ;  the  young  are  hatched  in  three  or  four  weeks, 
and  attain  their  iitll  growth  in  the  second  year.  (Bouchard.) 

Amphllasia,  Lam.    Apple-snail,  or  idol-sh^ 
Etymology,  ampvlla,  a  globular  flask. 
Example,  A.  globoea  (PL  IX.,  Fig.  30). 
Synonym,  Pacbylabra,  8w. 

SAeii  globular,  with  a  email  spire,  and  a  largo  ventricose  body- 
whorl ;  peristome  thickened  and  slightly  reflected ;  operculum 

Animal  with  a  long  inonrrent  siphon,  formed  by  the  left  neok- 


lappot;  left  gill  developed,  but  much  gmallerihan  tho  right  ;t 
muzzle  produced  int«  two  long  tentacular  processes ;    tentaoles 


.  109.    Ampt/Uaria  canaliadaia.  Lam.  {FroiD  D^Orb).    Sooth  AmerlCL    Thtt 
E^ffpAoo  fjJJd Men proJootiDfi from Ui«  left  side;  d,  operculum. 
zc.puZJkrfa  i«  ^if  ^?  hare  a  pulmmilo  ISA  In  ad^itou  ta  ^  ^O&k  ^(^tv^^Qw^^^ 
n  net  met  with  BpecHnan*  «nffleieaUjn»ell  pieienea  ta  eAMvtt.  \\'Bwi4 


^AsrEBOPoi>A.  2Sd 

extremely  elongated,  slender.  Inhabits  lakes  and  riyers 
throughout  the  warmer  parts  of  the  world,  retiring  deep  into  the 
mud  in  the  dry  season,  and  capable  of  surviving  a  drought,  or 
removal  from  the  water  for  many  years.  In  the  lake  Mareotis, 
and  at  the  mouth  of  the  Indus,  ampullariee  are  abundant,  mixed 
771  th  marine  shells.    Their  eggs  are  large,  enclosed  in  capsules, 


Fig.  110.  AmpuUaria  globosa,    (Wilton.) 

and  aggregated  in  globular  masses.  The  dentition  of  ^.  ghhosa 
is  shown  in  Fig.  110. 

IHatHlmtwn,  136  species.  South  America,  West  Indies,  Africa, 
India. 

Sub-genera,  Pomua,  Humph.  A.  ampullacea.  Operculum 
homy. 

Marisay  Gray  (ceratodes,  Ghiilding).  A.  comu-arietes  (PI.  IX., 
Fig.  31).    Operculum  homy.    Shell  discoidal. 

Asolene,  D*Orbigny.  A.  platee.  Animal  without  a  respiratory 
siphon ;  operculum  shelly.     Distribution,  South  America. 

Lanisfes,  Montf.  A.  bolteniana,  L.  (PI.  IX.,  Fig.  32).  Shell 
reversed,  umbilicated,  peristome  thin ;  operculum  homy.  Dis- 
tribution, West  Africa,  Zanzibar,  Nile. 

Meladomus,  Sw.  Paludina  olivacea,  Sby.  Shell  reversed, 
imperforate ;  peristone  thin ;  operculum  homy. 

?  Amphibola,  Schumacher. 

Synonyms,  Ampullacera,  Quoy.   Thallicera,  Sw. 

Type,  A.  australis  (PI.  IX.,  Fig.  33). 

Shell  globular,  with  an  uneven,  battered  surface ;  columella 
fissured ;  outer  lip  channeled  near  the  suture ;  operculimi  homy, 
sub-spiral.  Animal  without  tentacles;  eyes  placed  on  round 
lobes ;  air-breathing ;  respiratory  cavity  closed,  except  a  small 
valvular  opening  on  the  right  side ;  a  large  gland  occupies  the 
position  of  the  gill  of  paludina ;  sexes  united.  (Quoy.)  Mr. 
Gray  places  this  genus  amongst  the  true  pulmoaifera* 

Distrihutf'on,  3  species.  Shores  of  Ne'w  ZealaTvSLMA^^'^wsvSia 
Islands.    The  living  sheila  sometitaea  have  serpuloB  «.\X».^^*^ 
^em.    (Coming,)    They  are  eaten  by  tbo  "New  7ke«Aa3as^ss«»* 


260  UAJJUAL  Oir  THE  UOLLDSCA. 

Valvata,  MuUer.    VaiTe-shell, 

Tupa,  Y.  piscinalis  (PL  IX.,  Pig.  28).  T.  cridtata  (PI.  IX., 
Fig.  29). 

ShfU  turbiuatad,  or  diecoiilal,  uiabilicated ;  whorls  round  or 
keeled;  aperture  not  modified  by  tlie  last  Trhorl;  periatome 
entire ;  operculum  bomy,  multi-epiral. 

Animal  viGx  a  produced  muzzle ;  tentacles  long  and  slender, 
eyes  at  their  out«T  bases ;  foot  bi-lobed  in  front ;  branchial 
plume  long,  pectinated,  partially  exaerted  on  the  right  aide, 
irbeu  the  animal  ia  walking.  Lingual  teeth  bioad ;  uncini  3, 
lanceolate ;  aU  booked  and  denticulated. 

JHitribviion,  18  species.    Britain  and  North  America. 

Foatil,  19  species.    Wealdeu — .    Britain,  Belgium,  &c. 

Family  YIII.— Nebitid-e. 
Shdl  thick,  aemi-globose ;  spire  very  small ;    cayity  simple, 
from  the  absorption  of  the  internal  portions  of  the  whorls ;  aper- 
ture eemi-lunat^ ;  columellar  side  expanded  and  flattened ;  outfir 


lip  acute ;  operculum  slielly,  eub-spiial,  articulated. 

At  each  end  of  the  columella  there  ia  an  oblong  muscular  im- 
pression, connected  on  the  oater  side  by  a  ridge,  on  which  tbe 
operculum  rests ;  within  this  ridge  the  inner  layers  of  Ibe  sbell 
are  absorbed. 

^nimn2  with  abroad,  abort  muzzle,  and  long  slender  tentacles; 
eyes  on  prominent  pedicels,  at  the  outer  bases  of  tbe  tentacles ; 
foot  oblong,  triangular.  Lingual  dentitioa  similar  to  the  tur- 
binidce.    leeth  T ;  uncini  very  numerous. 

Kbrita,  L.    Nerife. 
.E^molc^,  Jferiles,  a  eea-anail,  from  ner*. 
-iS?^,  N.  uBtulata,  (PI.  IX.,  Pig.  36V 
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Shell  thick,  smooth  or  spirally  grooved;    epidermis  homy; 
outer  lip    thickened  and   sometimes  denticulated 
within;   columella  broad  and  flat,  with  its  inner 
edge    straight   and    toothed;    operculum   shelly. 
Pig.  112. 

DutributioTif  173  species.    Nearly  all  warm  seas. 
West    Indies,    Eed    Sea,    Zanzibar,    Philippines,     Fig.  ii2.» 
Australia,  Pacific,  West  America.     (Cfuming.)     Many  of  the 
American  species  dwell  in  the  streams;   one  species  at  the 
Philippines  sometimes  climbs  up  trees. 

Fossil,  60  species.  Lias — .  Britain,  &c.  The  paleeozoic  nerites 
are  referred  by  D'Orbigny  to  turho,  naticd,  &c.  N.  haliotis  is  a 
pileopsis. 

Sub-genera,  Neritoma,  Morris,  1849.  N.  sinuosa,  Sby. 
Portland  stone,  Swindon.  (Mus.,  Lowe.)  Shell  ventricose, 
thick ;  apex  eroded ;  aperture  with  a  notch  in  the  middle  of  the 
outer  lip.  Oasts  of  this  shell  are  common,  and  exhibit  the 
condition  of  the  interior  characteristic  of  all  the  nerites  ;  it  was 
probably  fresh  water, 

Neritopsisy  Grateloup.  N.  radula  (PI.  VIII.,  Fig.  9).  Shell 
like  nerita;  inner  lip  with  a  single  notch  in  the  centre. 

DistrihvUon,  1  species.    Pacific. 

Fosml,  20  species.    Trias  ?    Britain,  France,  &c. 

Velutes,  Montf.  N.  perversa,  Gm.  (PI.  IX.,  Fig.  36).  Inner 
lip.yery  thick  and  callous ;  outer  lip  prolonged  behind,  and  par- 
tially enveloping  the  spire. 

PiLEOLTTS  (Cookson),  J.  Sowerby. 

JStymohgy,  pileoltLS,  a  little  cap. 

Type,  P.  plicatus  (PI.  IX.,  Figs.  37,  38). 

■STidl  limpet-like  above,  with  a  sub-central  apex;  concave 
beneath,  with  a  small  semi-lunar  aperture,  and  a  columellar 
disc,  surrounded  by  a  broad,  continuous  peristome. 

Distrihuiion,  marine ;  only  known  as  fossils  of  the  Bath  oolite, 
Andiffe,  and  Minchinhampton,  3  species,  P.  neritoides  is  a 
neritina, 

Nebitina,  Lam.    Fresh-water  nerite. 

Examples,  N.  zebra  (PL  IX.,  Fig.  39),  N.  crepidularia 
(PI.  IX.,  Fig.  40). 

SlteH  rather  thick  at  the  aperture,  but  extensYV^"^  ^ws^ti^ 
inside;  outer  lip  acute;  inner  straight,  denticvji\a\ft^\  o-^tct^^^^eq. 

*  ^' 112.  Operotdumot  I/.peloronta,   We»tl3i^«»« 
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shelly,  with  a  flexible  border ;  slightly  toothed  on  its  straight 
edge. 

Animal  like  nerita;  lingual  teeth ;  median,  minute ;  laterals 
3,  1  large,  sub-triangular  2,  3  minute ;  uncini  about  60,  first 
very  large,  hooked,  denticulated;  the  rest  equal,  narrow,  hooked, 
denticulated. 

The  neritinee  are  small  globular  shells,  ornamented  with  a 
great  yariety  of  black  or  purple  bands  and  spots,  coyered  with  a 
polished  homy  epidermis.  They  are  mostly  confined  to  the  fresh 
waters  of  warm  regions.  One  species  {N,  fluvtatilis)  is  found  in 
British  riyers,  and  in  the  brackish  water  of  the  Baltic.  Another 
extends  its  range  into  the  brackish  waters  of  the  North  American 
riyers ;  and  the  West  Indian  JV.  viridU  and  mdeagrU  are  found 
in  the  sea. 

^N,  cre^dularia  has  a  continuous  peristome,  and  approaches 
navicdla  in  form ;  it  is  found  in  the  brackish  waters  of  India. 
N,  corona  (Madagascar)  is  ornamented  with  a  series  of  long 
tubular  spines. 

DiatribiUion,  111  species.  West  Indies,  Norway,  Britain, 
Black  Sea,  Caspian,  India,  Philippines,  Pacific,  West  America. 

Fossilf  20  species.    Eocene—.    Britain,  Prance,  &c. 

Nayicella,  Lam. 

Etymology y  navicdla,  a  small  boat. 
Type,  N.  porcellana.    PL  IX.,  Pig.  41. 
8kdl,  oblong,  smooth,  limpet-like;  with  a  posterior,  sub- 
marginal  apex;  aperture  as  large  as  the  shell,  with  a  small 


Fig.  118.  Nmicetta,    (Wflton.) 

columellar  shelf,  and  elongated  lateral  muscular  scars;  oper- 
oulnm  very  small,  shelly. 

Distribution,  33  species.    India,  Mauritius,  Moluccas,  Aus- 
tralia, Pacific. 
Navicdla  inhabits  fresh  waters,  adhering  to  stones  and  plants. 
Median  tooth  BmaJl ;  laterals  3,  first  large,  trapezdform,  2,  3, 
minute;  uncini  numerous,  first  large,  Btrong,  wafli  ct^^m!^,  \2[^<^ 
res^  slender,  translucent,  with  denticulate  laooka  ^TJV^.  W'S^* 
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Family  IX.— Tuebinid-b. 

Shell  spiral,  turbinated  or  pyramidal,  nacreom  inside ;  oper- 
culum calcareous  and  pauci-spiral,  or  homy  and  multi-spiral. 

Animal  with,  a  short  muzzle ;  eyes  pedunculated  at  the  outer 
bases  of  the  long  and  slender  tentacles ;  head  and  sides  orna- 
mented with  fmiged  lobes  and  tentacular  filaments  {cirri) ; 
branchial  plume  single ;  lingual  ribbon  long  and  linear,  chiefly 
contained  in  the  visceral  cayity ;  median  teeth  broad ;  laterals 
5,  denticulated;  uncini  yery  numerous  (sometimes  nearly  100), 
slender,  with  hooked  points  (Fig.  15,  A). 

Marine,  feeding  on  sea«weeds  {cUgoe), 

The  shells  of  nearly  all  the  turbinidse  are  brilliantly  pearly 
when  the  epidermis  and  outer  layer  of  shell  are  remoyed ;  many 
of  them  are  used  in  this  state  for  ornamental  purposes. 

TiTRBO,  L.    Top-shell. 

Etymology,  turho,  a  whipping-top. 

Synonyms,  Batillus,  Marmorostoma,  Callopoma,  &c. — Gray. 

Type,  T.  marmoratus.    PI.  X.,  Fig.  2. 

Shdl  turbinated,  solid;  whorls  conyex,  often  grooved  or 
tuberculated ;  aperture  large,  rounded,  slightly  produced  in 
firont ;  operculum  shelly  and  solid,  callous  outside,  and  smooth, 
or  variously  grooved  and  mammillated,  internally  homy  and 
pauoi-spiral.  In  T.  aarmaticm  the  exterior  of  the  operculum  is 
botryoidal,  like  some  of  the  tufaceous  deposits  of  petrifying 
wells. 

Animal  with  pectinated  head-lobes, 

Distribution,  60  species.  Tropical  seas,  West  Indies,  Medi- 
terranean, 0.pe,  India,  China,  A\Lstralia,  New  Zealand,  Pacific, 
Peru. 

Fossil,  360  species  (including  littorina)  L.  Silurian — . 
Universal. 

Phasianella,  Lam.    Pheasant-shell. 

Synonyms,  Eutropia  (Humphrey),  Gray.    Tricolea,  Bisso. 

Type,  P.  australis.    PL  X.,  Fig.  3. 

SJidl  elongated,  polished,  richly  coloured;  whorls  convex; 
aperture  oval,  not  pearly ;  inner  lip  callous,  outer  thin ;  oper- 
culum shelly,  callous  outside,  sub-spiral  inside. 

Animal -wii^  long  ciliated  tentacles;  head-lobes  pectinated, 

wanting  in  the  minilte  species;     neck-lobes  fmi^<&^\    ^\^^<& 

ornamented  with  iJiree  cirri;    branchial  plum<i  \oti^i  ^«sf^ 

j&iee;  foot  rounded  in  &ont,  pointed  beliind;  ita  wAa^Tao-^*^ 

alternately  in  walking;  iingaal  teeth  eyen-edg^d-,  \a.\ew^  ^ 
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hooked,  denticulated;  tmcini  about  70,  gradually  dimimsliing 
outwards,  hooked  and  denticulated. 

Distribtdion,  25  species.  Australia,  large  species;  India, 
Philippihes,  small  species;  Mediterranean,  Britain,  West 
Indies,  yery  small  species. 

\Foa«t7,  70  species.    Devonian  (?).    Europe. 

The  similarity  of  the  existing  Australian  fauna  to  that  of  the 
European  oolites  strengthens  the  probability  that  some,  at 
least,  of  these  fossil  shells  are  rightly  referred  to  Phasianella. 


Fig.  114.« 

Impeeatob,  Montfoi*t. 

Tt/pe,  I.  imperialis.    PL  X.,  Eig.  4. 

Synonymy  Oalcar. 

SJiell  troohiform,  thick,  "with  a  flat  or  concave  base ;  whorls 
keeled  or  stellated;  aperture  angulated  outside,  brilliantly 
pearly ;  operculum  shelly. 

Distribution,  20  species  P  South  Africa,  India,  Australia, 
New  Zealand. 

Teoohus,  L. 

Etymology y  irochtu,  a  hoop. 

Synonyms,  Cardinalia,  Tegula,  and  Livona,  Gray.  Infundi- 
bulum,  Montfort.  Chlorostoma,  Sw»  Trochiscus,  Sby.  Monilea, 
Sw. 

Types,  T.  niloticus.  PL  X.,  Eig.  5.  T.  zizyphinus.  Eig.  114. 
Shell  pyramidal,  with  nearly  a  flat  base ;  whorls  numerous, 
flat,  variously  striated ;  aperture  oblique,  rhombic, 
pearly  inside;  columella  twisted,  slightly  trun- 
cated; outer  lip  thin;  operculum  homyi  multi- 
spiral.  Fig.  115  (T.  pica). 

Animal  with  2  small  or  obsolete  head-lobes  be- 

tween  the  tentacles;    neck-lappets   large;    sides 

•      ornamented  with  lobes,  and  3 — 5  cirri ;  giU  very 

-ion^,  linear;    lingual  teeth  11,  dentioulatad;    uncini  —  90, 

dimimBbing  outwards^ 

"^e.lli.  2hachusztzypkinti8,'L,,Vte<H^^v^^^^!i^ 
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Distribution,  200  species.  World-'wide.  Low  water  to  15 
fathoms ;  the  smaller  species  range  nearly  to  100  fathoms. 

Fossil,  361  species.  Devonian — .  Europe,  North  America, 
ChiH. 

Suh^genera,  Pyramis,  Chemn.,  Tr.  obeliscns.  PI.  X.,  Fig.  6. 
Columella  contorted,  forming  a  slight  canal. 

Oihhula,  Leach.    Tr.  magus,  Britain. 

Shell  depressed,  widely  umbilicated ;  whorls  tumid.  Head- 
lobes  largely  developed ;  lateral  cirri,  3. 

Enida,  Adams.    3  species,  Japan. 

Margarita,  Leach.    Tr.  helicinus.     PI.  X.,  Pig.  7. 

Shell  thin ;  cirri,  5  on  each  side. 

Distribution,  17  species.  Greenland,  Britain,  Falkland 
Islands.    Near  low  water,  under  stones  and  sea-weed. 

Elenchus,  Humphrey  (=  Canthiridus,  Montfort)  E.  iris.  PI. 
X.,  Pig.  8.  Smooth,  thin,  imperforate,  with  a  prominent  base. 
Australia,  New  Zealand.  F,  Iris  scarcely  differs  in  form  &om 
Tr.  zizyphinus;  E,  badius  is  like  a  pearly  phasianella;  and 
E.  varians  (bankivia,  Menke)  would  bo  called  a  chemnitzia,  if 
fossilised.    PI.  X.,  Pig.  9. 

Alcynus,  Adams.     2  species,  Japan. 

Minolia,  Adams.     1  species,  Japan. 

Turcica,  Adams.  1854. 

Vitririella,  C.  B.  Adams,  1850.  Shell  minute,  hyaline, 
turbiniform,  umbilicated ;  aperture  large,  orbicular. 

Distribution,  18  species.    West  Indies  (5),  Panama. 

Photinula,  H.  and  A.  Adams,  1855.  Shell  heliciform ;  spire 
somewhat  acute. 

KoTELLA,  Lamarck. 

Etymology,  diminutive  of  rota,  a  wheel. 

Synonym,  Helicina,  Gray. 

Type,  E.  vestiaria.    PI.  X.,  Pig.  10. 

Shell  lenticular,  polished;  spire  depressed;  base  callous; 
lingual  teeth  1*3;  uncini  numerous,  sub-equal. 

Distribution,  15  species.  India,  Philippines,  China,  New 
Zealand. 

MoNODONTA,  Lam. 

Etymology,  monos,  one,  and  odous  (pdontos),  a  tooth. 
Synonyms,  Labio,  Oken.   Clanculus.  Montfort,  Olivia,  Bisso.  < 
Types,  M.  labeo.    PI.  X.,  Pig.  il.    "M..  i^\iat«^0T!A3&,   ■^\.^»%\ 

S/^e//  turbinated,  few-whorled ;  ^^horla  ap^x^^"^  ^o'^n^^  ^^ 

19 
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granulated;  lip  thickened  internally,  and  grooved;  colmnella 
toothed)  more  or  less  prominently  and  irregularly ;  operculum 
homy,  many-whorled. 

Distrtbutioiif  13  species?  West  Africa,  Eed  Sea,  India, 
Australia. 

Fossil  (included  with  trochus),  Devonian—.-    Eifel. 

DELPHiNUiiA  (Eoissy),  Lam. 

Etymology,  diminutive  oi  delphinus,  a  dolphin.  (=  Cyclostoma, 
Gray!)     - 

Type,  D.  laciniata.    PL  X.,  Fig.  13.     (=  T.  delphinus,  L.) 

Shell  orbicular,  depressed ;  whorls  few,  angulated,  rugose,  or 
spiny ;  aperture  round,  .pearly ;  peristome  continuous ;  um- 
bilicus open;  operculum  homy,  many-whorled.  On  reefs  at 
low  water. 

Animal  without  head-lobes ;  sides  lobed  and  cirrated. 

Bistrihution,  70  species.    Eed  Sea,  India,  Philippines,  Ohinaf 
Australia. 
.  Fossil,  30  species  ?    Trias  ? — ^Miocene — .    Europe. 

Suh'genera,  Liotia,  Gray.  L.  gervillii.  PI.  X.,  Pig.  14. 
Aperture  pearly,  with  a  regular,  expanded  border ;  operculum 
multi-spiral,  calcareous. 

Distribution,  6  species.     Cape,  India,  Philippines,  Australia. 

Fossil,  Eocene — .    Britain,  Prance. 

Collonia,  Gray,  1850.  0.  marginata.  PI.  X.,  Pig.  15. 
Peristome  simple ;  operculum  calcareous,  with  a  spiral  rib  on 
the  outer  side. 

Distrihution,  AMca. 

Fossil,  Eocene — .    Paris. 

Cydostrema,  Marryat.     Cf.  cancellata,  PI.  X.,  Pig.  16. 

Shell  nearly  discoidal,  cancellated,  not  pearly ;  aperture  round, 
simple ;  umbilicus  wide  ;  operculum,  spiral,  calcareous. 

DistrihiLtion,  12  species.  Cape,  India,  Philippines,  Australia, 
Peru.     In  5 — 17  fathoms. 

Serptdaria,  Eoemer,  has  the  whorls  smooth  and  disunited. 

Type,  Euomphalus  Serpula,  Kon.  Carh.    Belgium. 

Crossostoma,  Morris  and  ^Lycett.      Columella  toothed  when 
young,  concealed  by  callus  in  the  adult.     2  species,  Great 
*     oolite. 

Adeoebis,  Searles  Wood. 

.^^ff,  A,  ^ub-caiinatus.    PI.  X.,  Pig.  17. 
SM^  minute,  not  nacreous,  depressed,  fe^-"7AiatVa^^  ^"e^e^V^ 
oxabilicated;  jperiatome  entire,  nearly  con.\inm.o\i^,  «AML«u\a^  ydl 
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its  inner  side,  and  slightly  so  externally;  operculum  shelly, 
multi-spiral.  , 

Diatrihutiouy  6  species.  West  Indies — China.  Low  water  to 
GO  fathoms. 

Fossily  5  species.    Tertiary — .    Britain. 

EuOMPHALUS,  Sowerby. 

« 

Etymology,  eu,  wide;  and  omphalos,  umbilicus. 

Synonyms,  Schizostoma,  Bronn.  Straparollus,  D'Orbigny. 
Opluleta,  Vanuxem.    Platyschisma,  M*Coy. 

Type,  E.  pentagonalis.    PI.  X.,  Fig.  18. 

8?ieU  depressed  or  discoidal;  whorls  angular  or  coronated; 
aperture  polygonal ;  umbilicus  very  large ;  operculum  shelly, 
round,  multi-spiral,     (Salter.) 

Fossil,  80  species,  L.  silurian— Trias.  North  America,  Europe, 
Australia. 

8uh-genus,  Fhanerotinus,  J.  Sby.  1840,  E.  cristatus,  Phil. 
Carb.  limestone.    Britain, 

Shdl  discoidal;  whorls  separate;  outer  margin  sometimes 
foliaceous, 

Btomatet.TiA,  Lam. 

Etymology,  diminutive  of  stoma,  the  aperture. 

Type,  S.  imbrioata.    PI,  X.,  Fig.  19. 

Shell  ear-shaped,  regular ;  spire  small ;  aperture  oblong,  very 
large  and  oblique,  nacreous;  lip  thin,  even-edged;  operculum 
circular,  homy,  multi-spiral.  On  reefs  and  under  stones  at 
ow  water. 

IHstrtbution,  33  species.  Cape,  India,  North  Australia, 
China,  Ja^an,  Philippines.  -  '  - 

Sub-genus  9  Gena,  Gray.  Spire  minute,  marginal ;  no 
operculum.  16  species.  Bed  Sea,  India,  SeycJhelles,  Swan 
Kver,  Philippines.     (Adams,) 

Niphonia,  Adams.     X  species,  Japan. 

Bbodeeipia,  Gray. 

Etymology,  named  in  honour  of  W.  J.  Broderip,  Esq.,  the 
distinguished  conchologist. 

Type,  B.  rosea,    PI.  X.,  Fig.  20. 

Shell  minute,  limpet-shaped,  with  a  posterior  s\ib-\aax^^ 
apex  ;  aperture  ova},  as  Jarge  as  tho  sTiell,  "bxi^l^BuTiJC^-^  TsaKt^^"^ 

JTutnbutton,   S  Bpeciea.      Philippines;    CBfTYm.'^oQ^^  "^^si.^' 
South  Seas.     (Gaming.) 

N2. 
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Family  X.— Hauoted-e. 

Shell  spiral,  ear-sliaped  or  trocliifonii ;  aperture  large, 
nacreous ;  outer  lip  notched  or  perforated.    No  operculum. 

Animal  with  a  short  muzzle  and  subulate  tentacles ;  eyes  on 

.  pedicels  at  the  outer  bases  of  the  tentacles ;  branchial  plumes 

2;    mantlp-margin  with  a  posterior  (anal)    fold   or   siphon, 

occupying  the  slit  or  perforation  in  the  shell ;  operculum  lobe 

rudimentary ;  lingual  dentition  similar 'to  trochus. 

In  addition  to  the  true  haliotids,  we  have  retained  in  this 
group  such  of  the  trochiform  shells  as  have  a  notched  or  per- 
forated aperture. 

Haliotis,  L.    Ear-shell. 

Etymology,  halioa,  marine,  and  otis  {otos),  an  ear. 

Type,  H.  tuberculata,  PI.  X.,  Fig.  21. 

Shell  ear-shaped,  with  a  small  flat  spire ;  aperture  very  wide, 
iridescent ;  exterior  striated,  dull ;  outer  angle  perforated,  by  a 
series  of  holes,  those  of  the  spire  progressively  closed.  Mus- 
cular impression  horse-shoe  shaped,  the  left  branch  greatly 
dilated  in  front.  In  H,  tricostaha  (padollus,  Montfort)  the  shell 
is  farrowed  parallel  with  the  line  of  perforations. 

Animal  with  fimbriated  head-lobes ;  side-lobes  fimbriated  and 
cirrated;  foot  very  large,  rounded.  Lingual  teeth,  median 
small ;  laterals  single,  beam-Hke ;  uncini  about  •  70,  with 
denticulated  hooks,  the  first  4  very  large. 

The  haliotis  abounds  on  the  shores  of  the  Channel  Islands, 
where  it  is  called  the  ormer,  and  is  cooked  after  being  well 
beaten  to  make  it  tender.  (Hanley.)  It  is  also  eaten  in  Japan. 
It  is  said  to  adhere  very  firmly  to  the  rocks  with  its  large  foot, 
like  the  limpet.  The  shell  is  much  used  for  inlaying  and  other 
ornamental  purposes. 

Distrihutiony  15  species.  Britain,  Canaries,  Cape,  India 
China,  Australia,  New  Zealand,  Pacific,  CaHfomia. 

Fossil,  4  species.    Miocene — .    Malta,  &c. 

Sub-genus  ?    Dertdohranchus,  Ehrenberg,  D.  argus,  Eed  Sea. 

Shell  large  and  thick,  Hke  haliotis,  but  entirely  covered  by  the 
thick,  hard,  plaited  mantle  of  the  animal. 

Stomatia  (Qelblin),  Lamarck. 

Etymology,  stomu,  the  aperture. 
.^^^,  8.  phymotiB,  PL  X.,  Fig.  22. 
SAe//like  haliotis,  hut  without  perforatioiiB,  tYieii  ^\wi,ft\i^m^ 
occupied  by  a  simple  furrow;  siirface  lugose,  b^^i«!XVy  t^^%^» 
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spire  small,  prominent ;  aperture  large,  oblong,  outer  margin 
irregular. 

DistrihtUion,  12  species.  Java^  Philippines,  Torres  Straits, 
Pacifio.    Under  stones  at  low  water.    (Cuming.) 

Fossil,  M.  D*Orbigny  refers  to  this  genus  18  species,  ranging 
from  the  L.  Silurian  to  the  chalk.    North  America,  Euxope. 

Teinotis,  H.  and  A.  Adams,  1854. 

Shell  depressed,  elongated,  ear-shaped;  spire  small,  and 
placed  posteriorly;  hinder  part  of  the  foot  in  the  animal 
stretches  far  oyer  the  shell. 

Distribution,  2  species.    East  India. 

U 

V 

ScissxTRELLA,  D*Orbigny.   . 

Etymology,  diminutive  of  scissus,  slit.  . 

Type,  S.  crispata,  PI.  X.,  Pig.  23. 

Synonyms,  Anatomus,  Montfort ;  Woodwardia,  Pischer. 

Shell  minute,  thin,  not  pearly;  body- whorl  large;  spire 
small ;  surface  striated ;  aperture  rounded,  with  a  slit  in  the 
margin  of  the  outer  lip ;  operculate.    Ihe  young  have  no  slit. 

Animal  like  Margarita ;  tentacles  long,  pectinated,  with  the 
eyes  at  their  base ;  foot  with  two 
pointed  lappets  and  two  long  slender 
pectinated  cirri  on  each  side ;  oper- 
culum ovate,  very  thin,  with  an 
obscure  sub-spiral  nucleus. 

No  part  of  the  animal  was  external 
to  the  shell.  The  only  living  example 
occurred  at  Hammerfest,  in  40 — 80 
fathoms  water;  when  placed  in  a 
firlass  of  sea-water  it  crawled  up  the 

ride  and  scraped  the  glass  tdth  its       ^*^^«-  ^^'''^'  T- 
tongue.    It  was  pale  and  translucent  when  living,  but  turned 
inky  black  after  immersion  in  alcohol.  (Barrett,  An.  Nat.  Hist., 
2nd  ser.  vol.  17,  p.  206.) 

Mr.  Jeffreys  found  S,  degans  (D'Orbigny)  plentifully  alive  in 
sea-weed  on  the  coast  of  Piedmont.     It  has  a  miilti-spiral 
operculum,  VUki^  Margarita,    In  this  specieB,  aaiio^c.^^Xs^'^&X; 
G.  Sowerhy,  the  slit  in  the  peristome  oi  like  ^o\m^  ^^  '^!' 
converted  into  a  foramen  in  the  adxQt,   oa  Vel  \5aft  ^-vkc»^«^^ 
TrocJkotifma, 
IHsfribufwn,  6  spedea.    Norway,  Britain,  M.e^^^ncx^'^^^^;^ 
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7  fathoms  water  off  the  Orkneys,  and  in  deep  water  east  of  th3 
Zetland  Isles. 
Fo88tl,  4  species.    Tertiary — .    Britain,  Sicily. 

Pleurotomaiiia,  Defrance 

Etymology y  pleura,  side,  and  tome,  notch. 

Type,  P.  angUca,  PI.  X.,  Fig.  24. 

Shdl  trochiform,  solid,  few-whorled,  with  the  surface  variously 
ornamented;  aperture  sub-quadrate,  with  a  deep  slit  in  its 
outer  margin.  The  part  of  the  sHt  which  has  been  progressively 
filled  up  forms  a  band  round  the  wTiorls. 

Diatrihution,  2  species.  One  occurs  in  deep  water  in  West 
Indian  seas. 

Foml,  400  species.  Lower  Silurian — Chalk.  North  America, 
Europe,  Australia.  Specimens  from  clay  strata  retain  their 
nacreous  inner  layers;  those  from  the  chalk  and  limestones 
have  lost  them,  ot  they  are  replaced  by  crystalline  spar. 
Pleurotomarise  with  wavy  bands  of  colour  have  been  obtained 
in  the  carb.  limestone  of  Lancashire.  In  this  extensive  group 
there  are  some  species  which  rival  the  living  turbines  in  magni- 
tude and  solidity,  whilst  others  are  as  frail  as  ianthina. 

Sub-genera,     Scalites,  Conrad,    L.  Silurian,  New  York. 

Shell  thin ;  whorls  angular,  flat  above  (tabulated),  8  species. 
L.  Silurian — Carb. 

Polytremaria,  D'Orbigny,  is  founded  on  P.  catenata 
(Koninck),in  which  the  margins  of  the  slit  are  wavy,  converting 
it  into  a  series  of  perforations. 

Catantoatoma  (clathratum)  Sandberger,  1842.  Shell  like 
Pleurotomaria ;  last  whorl  deflected,  peristome  incomplete, 
slightly  varicose,  irregular.    Fossil,  Devonian,  Eifel. 

Itaphiatoma  (angulata),  KaU.  L.  Silurian,  United  States, 
Canada.  Shell  depressed,  outer  lip  sinuated.  In  jB.  compacta 
(Salter)  the  spire  is  sunk  and  basin-shaped,  the  umbilical  side 
flat,  and  the  last  whorl  a  little  disunited. 

Mttbohisokia,  D'Archiac. 

Etymology,  named  in  honour  of  Sir  Eoderick  I.  Murchison. 
Tppe,  M.  bilineata,  PI.  X.,  Fig.  25. 
SM^ elongated,  many-whorled ;  wTiotIb  vaxioTiLBl^  ^^3l^tQs^d, 
^d  zoned  like  pleurotomaria  ;  apertoie  Blig^tl-y  Oaasm3^<5^  ycl 
-^^/  outer  Up  deeply  notched. 
-^^0  murchiaonice  are  cLaraoteristio  fossils  oi  t^xs  i^iX^^oTjcyvQ 
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rocks ;  they  have  been  compared  to  elongated  pleurotomarice, 
or  to  cerithia  -with  notched  apertures;  the  first  suggestion  is 
most  probably  correct. 

Fossil,  50  species.  L.  Silurian — ^Permian.  North  America, 
Europe. 

Troohotoma,  Lycett. 

Etymology y  Trochus,  and  tomcy  a  notch. 

Synonym,  Ditremaria,  D'Orbigny. 

Type,  T^  conuloides,  PI.  X.,  Fig.  26. 

Shell  trochiform,  slightly  concave  beneath;  whorls  flat, 
spirally  striated,  rounded  at  the  outer  angles ;  lip  with  a  single 
perforation  near  the  margin. 

Fossil,  10  species.    Lias — Coral  Eag.    Britain,  France,  &c. 

P  OiR|ius,  Sowerby. 

'Etymjology,  cirrm,  a  curl. 

Type,  0.  nodosus,  Sby.    Min,  Con.  t.  141  antf219. 

Shell  sinistral,  trochiform,  base  level;  last  whorl  enlarging 
rather  more  rapidly,  somewhat  irregular. 

Fossil,  2  species.    Inf.  oolite,  Bath  oolite.    Britain,  France. 

This  genus  was  founded  on  a  pleurotomaria,  a  euomphalm, 
and  (7.  nodosus,  (v.  Min.  Con.)  It  is  still  doubtful  what 
species  may  be  referred  to  it. 


Fig.  117.* 

Ianthina,  Lam.    Violet-snail. 

Etymology,  ianthina,  violet-coloured. 

Type,  helix  ianthina,  L.  (I.  fragilis,  Lam.)    PI.  X.,  Fig.  27. 

Shell  thin,  translucent,  trochiform;  nucleus  minute,  styliform ; 
sinistral;  whorls  few,  rather  ventricose;  aperture  four-sided; 
columella  tortuous ;  lip  thin,  notched  at  the  outoK  wv^^.    "S^-^kSRi 
of  the  shell  deep  violet,  spire  nearly  white. 
udm'mal  head  Urge,  muzzle-shaped,  witlo.  a  teofca.^^  ^'si\  ^'^- 

•  Fig.  117.  lantJUnafragUis,  lam.  (from  Quoy  and  Qokmaiao*      KJ(\B»ao-    »»-«! 
4  eggcapsulea;  c,0Ua;  d,  tentacies  and  eye-stallta. 
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pedicel  on  eacli  side,  but  no  eyes ;  foot  small,  secreting  a  float 
composed  of  numerous  cartilaginous  aiy-vesicles,  to  the  under 
surface  of  wliicli  the  ovarian  capsules  are  attached.  Lingual 
ribbon,  rachis  unarmed ;  unoini  numerous,  simple  (like  Bcala/ria), 
Branchial  plumes  2.    Sexes  separate. 

Didtrihution,  10  species.    Atlantic,  Coral  sea. 

The  ianthinse,  or  oceanic-snails,  are  gregarious  in  the  open 
sea,  where  they  are  found  in  myriads,  and  are  said  to  feed  on 
the  small  blue  acelephsa  {vdella).  They  are  jfrequently  drifted 
to  the  southern  and  western  British  shores,  especially  when  the 
wind  continues  long  from  the  south-west ;  in  Swansea  Bay  the 
animals  have  been  found  quite  fresh.  When  handled  they 
exude  a  violet  fluid  from  beneath  the  margin  of  the  mantle.  In 
rough  weather  they  are  driven  about  and  their  floats  broken,  or 
detached,  in  which  state  they  are  often  met  with.  The  capsules 
beneath  the  farther  end  of  tiie  raft  have  been  observed  to  be 
empty,  at  a  time  when  those  in  the  middle  contained  young  with 
fully  formed  shdUs,  and  those  near  the  animal  were  filled  with 
eggs.  They  have  no  power  of  sinking  and  rising  in  the  water. 
The  raft,  which  is  much  too  large  to  be  withdrawn  into  the  shell, 
is  generally  thought  to  be  an  extreme  modification  of  the  oper- 
culum ;  but  M.  Lucaze-Duthiers,  who  has  seen  the  raft  formed, 
denies  this.  It  is  built  up  from  glutinous  matter  secreted  by 
the  foot.* 

9  Jffolopea  (symmetrica),  Hall.  1847.  Outer  lip  sinuated 
near  the  b^se.    L,  Silurian,  New  York. 

Family  XI. — ^Fissxtrellid^. 

Shell  conical,  limpet-shaped ;  apex  recurved ;  nucleus  spiral, 
often  disappearing  in  the  course  of  growth ;  anterior  margin 
notched  or  apex  perforated ;  muscular  impression  horse-shoe 
shaped,  open  in  front. 

Animal  with  a  well-developed  head,  a  short  muzzle,  subulate 
tentacles,  and  eyes  on  rudimentary  pedicels  at  their  outer  bases; 
sides  ornamented  with  short  cirri;  branchial  plumes  2,  sym- 
metrical ;  anal  siphon  occupying  the  anterior  notch  or  perforated 
summit  of  the  shell.    Lingual  dentition  similar  to  trochu8,-f 

FissuBELLA,  Lam.    Key-hole  limpet. 

Etymology,  diminutive  ,of  fissura,  a  slit. 
Tsipe,  F.  Listen,  PI.  XI.,  Fig.  1. 

*  ^nna/es  deg  Sciences  Naturelles,  1865. 
/  ^irsure/ZaJB  the  best  gaateropod  for  comparison  m^  the  \>lvaVJft*\  V\»\3Me&  V5^» 
p/aeed  one  on  each  aide,  and  ita  flymmetrical  shell,  pierced  -mtUa  meflawv  otSfta^  icfiVSaa 
»^«^  of  the  out-going  branchial  current,  are  unmistakaUe  itidicatiowa  ol  \xoxaa\ov^«i 
"^,^0  lamelU-brancMata.    See  p.  39. 
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tentacles;  it  is  found  ia  shallow  water,  and  walks  freely. 
(Cuming.) 

Distribution^  16  species.  New  Zealand,  Australia,  Philippines, 
Singapore,  Eed  Sea,  Cape. 

Fossil,  3  species.    Eocene  ? — .    Paris  Basin. 

Pamily  XII. — QilLYVTrmtdm,^   Bonnet-limpet. 

/S/if2Z  limpet-like,  with  the  apex  more  or  less  spiral;  ^interior 
simple,  or  divided  by  a  shelly  process,  variously  shaped,  to 
which  the  adductor  muscles  are  attached. 

Animal  with  a  distinct  head ;  muzzle  lengthened ;  eyes  on  the 
external  bases  of  the  tentacles  ;  branchial  plume  single.  Lin- 
gual teeth  single,  uncini  3,  as  in  Fig.  119,  which  shows  dentition 


Kg.  119.  Crepidula.    (Wilton.) 

of  crepidula.  The  rostrum  is  pro'miuent  and  split,  but  non- 
retractile  ;  the  median  tooth  hooked  and  dentate ;  the  first,  or 
first  and  second  laterals  serrated,  the  third  claw-shaped  and 
simple.    Loven  places  this  family  next  to  the  VelutinidtB, 

The  bonnet-Hriipets  are  found  adhering  to  stones  and  shells ; 
most  of  them  appear  never  to  quit  the  spot  on  which  they  first 
settle,  as  the  margins  of  their  shells  become  adapted  to  the 
surface  beneath,  whilst  some  wear  away  the  space  beneath  their 
foot,  and  others  secrete  a  shelly  base.     Both  their  form  and 
colour  depend  on  the  situation  in  which  they  grow ;  those  foimd 
in  the  cavities  of  dead  shells  are  nearly  flat,  or  even  concave 
above,  and  colourless.     They  are  presumed  to  feed  on  the  sea- 
weed growing  round^  them,  or  on  animalcules ;  a  calyptrcea, 
which  Professor  Forbes  kept  in  a  glass,  ate  a  small  sea.  «ibi% 
{goniodoris)  which  was  confined  with  it.     Bo^k  caly-plTOBa  ^isA. 
pileqpsis  sometimes  cover  and  hatch  their  spovnimfecyD^^^*^^^ 
foot    (Alder  and  Clarke.) 

\,/^^'  ^W  ^^^nges  the  bonnet-limpeta  next  ft£\»x  AC^^  ^^"^^^^ 
£ida9;  their  lineal  dentition  is  like  ^eltitina. 
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OALYPTE-asA,  Lam.    Cup-and-saucer  limpet. 

Etymology ,  calyptra,  a  (lady's)  cap. 

Synonytn,  Lithedaphus,  Owen. 

Types,  0.  equestris,  PL  XI.,  Fig.  10.    C.  Dillwyimii,  Fig.  11. 

Shell  conical ;  limpet-shaped ;  apex  posterior,  -with  a  minute, 
spiral  nucleus;  margin  irregular;  interior  with  a  half-cup 
shaped  process  on  the  posterior  side,  attached  to  the  apex,  and 
open  in  front.     Surface  rugose  or  cancellated. 

Animcd  with  a  broad  muzzle ;  tentacles  rather  short ;  lanceo- 
late; eyes  on  bulgings  at  the  outer  bases  of  the  tentacles; 
mantle-margin  simple,  sides  plain.  Found  under  stones,  be- 
tween tide-marks,  and  in  shallow  water.     (Cuming.) 

Dietribtttion,  50  species.  West  Indies,  Honduras,  Britain, 
Mediterranean,  Africa,  India,  Philippines,  China,  Japan,  New 
Zealand,  Q-aUapagos,  Chili. 

Fossil,  31  species.     Oarb.  ?  chalk — .    Britain,  France,  &c. 

Sub-genera,  Crucibulum,  Schum.  (Dispotsea.  Say.,  Calypeopsis, 
Less.) 

ExainpUy  C.  rudis,  PI.  XI.,  Fig.  12. 

Shell  spinulose ;  internal  cup  entire ;  attached  by  one  of  its 
sides. 

Distribution,  West  America,  Japan,  West  Indies.  Found  on 
shells,  with  its  base  worn,  or  smoothed  by  a  shelly  deposit. 
(Q-ray.)  Between  this  section  and  the  next  there  are  several 
intermediate  forms. 

Trochita,  Schum.  (Infundibulum,  J.  Shy.,  Galerus,  Humph. 
Trochatella  and  Siphopatella,  Lesson.)  T.  radians,  PI.  XI., 
Figs.  13,  14.  (=Patella  trochoides,  Dillw.).  T.  sinensis, 
PL  XI.,  Fig.  15. 

Shdl  circular,  more  or  less  distinctly  spiral ;  apex  central ; 
interior  with  a  more  or  less  complete  sub-spiral  partition. 

Distribution,  chiefly  tropical,  but  ranges  from  Britain  to  New 
Zealand. 

T,  prisca  (McCoy)  is  found  in  the  carb.  limestone  in  Ireland ; 
and  seyeral  large  species  occur  in  the  London  clay  and  Paris 
basin.  The  recent  C.  sinensis — the  "Chinaman's  hat"  of 
collectors — ^is  found  on  the  southern  shores  of  England,  and  in 
the  Mediterranean,  in  5 — 10  fathoms  water.  (Forbes.)  Its 
lingual  dentition  is  giyen  by  Lov§n;  median  teeth  broad, 
iiooked^  denticulated ;  uncini  3,  the  flrst  hooked  and  serrated, 
-^  <?  claw-shaped,  simple, 

X 

Cmepidvul,  Lam* 
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Shell  oval,  conical,  depressed,  with  tlie  apex  in  front  of  the 
centre,  and  perforated ;  surface  radiated  or  cancellated;  muscular 
impression  with  the  points  incurved. 

In  very  young  shells  the  apex  is  entire  and  sub-spiral ;  but  as 
the  perforation  increases  in  size,  it  encroaches  on  the  summit 
and  gradually  removes  it.   The  key-hole  limpets  are  locomotive ; 


Fig.  118.  FissureUa.    (Wilton.) 


they  chieiiy  inhabit  the  laminarian  zone,  but  range  downwards 
to  50  fathoms.    For  dentition  see  Fig.  118. 

Diatribtdion,  132  epecies.  America,  Britain,  South  Africa, 
India,  China,  Australia,  Tipper  California,  Cape  Horn. 

Fo88ilf  30  species.  Carb. ;  oolites — .  Britain  and  France. 
.  Sub-genera,  Pupillia,  Gray.  F.  apertura.  Bom.  (=hiantula. 
Lam.)  Shell  smooth,  surrounded  by  a  sharp  white  edge ;  per- 
foration very  large.  Distrihution,  South  Africa.  Fiseurellidceaf 
D'Orbigny.  F.  hiantula.  Lam.  (=megatrema,  D*Orbigny.). 
Shell  cancellated;  covered  by  the  mantle  of  tiie  animal.  3 
species.    Cape  and  Tasmania. 

{Macroschiamay  Sw.)  F.  macroschisma,  PI.  XL,  Fig.  2. 
Anal  aperture  close  to  the  posterior  margin  of  the  shell.  The 
animal  is  so  much  larger  than  its  shell  as  to  be  compared  to  the 
teetacelle  by  Mr.  Cuming. 

Distrtlmtiony  Philippines  and  Swan  River. 

Lucapinaj  Gray.  F.  elegans.  Gray  (=aperta,  Sby.).  Shell 
white,  cancellated,  margin  crenulated ;  covered  by  the  reflected 
mantle.     3  species.     California. 


PUNCTURELLA,  LoWe. 

S'jnonymSy  Oemoria,  Leach.    Diadora,  Gray. 
Type,  P.  noachina,  PI.  XL,  Fig.  3. 

BAell  corneal,  elevated,  with  the  apexx©c\xive>^\  ^«vioT^^^sarQ.\sN. 
^on^  of  the  apex,  with  a  raised  border  mtewkaXN:^  %    ^oafetfi^ 

can  Gollo,  iiGtl 

X>i>tnhution.  6  m  species.       GreoiiLaad,    "Bot^'^    ^^^— 
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orway,  North  Britain,  Tierra-del-Fuego.    In  20 — 100  fathoms 

iter. 

Fossilf  in  the  glacial  formations  of  North  Britain. 

EiMXTLA,  Defrance. 

Eiymohgy,  diminutiYe  of  rimay  a  fissure. 

Synonym,  Eimnlaria. 

Recent  type,  R.  Blainyillii,  PI.  XI.,  Fig.  4.     - 

SheU  thin  and  cancellated,  with  a  perforation  near  the  anterior 

argin. 

Distnhution,  several  species  found  on  sandy  mud  at  low  water, 

•  dredged  in  from  10 — 25  fathoms.    Philippines  (Cuming). 

i^oaat7,  3  species.  Bath  oolite — coral  rag.  Britain  and  France. 

Emabginttla,  Lam. 

Etymology,  diminutive  of  emarginata,  notched. 

Type,  E.  reticula,  PI.  XI.,  Figs.  5  and  6. 

Shell  QYdX,  conical,  elevated,  with  the  apex  recurved ;  surface  _ 

mceUated;    anterior  margin  notched.     Muscular  impres^on  11 

ith  recurved  points.     The  nucleuB  (or  shell  of  the  fry)  is  spiral,  J 

ad  resembles  aciasurella.  The  anterior  slit  is  very  variable  in 
^tent.  The  animal  of  emarginula  (and  also  of  pundurella)  has 
a  isolated  cirrus  on  the  back  of  the  foot,  perhaps  representing 
le  operculigerous  lobe.  •  (Forbes.)  Lingual  dentition,  median 
3eth  sub-quadrate ;  laterals.  4,  oblong,  imbricated ;  uncini  about 
0,  the  first  large  and  thick,  with  a  lobed  hook,  the  rest  linear, 
ith  serrulated  hooks.      (Loven.) 

Distribution,  40    species.      West  Indies,   Britain,  Norway, 
Philippines,  Australia.    Eange  from  low  water  to  90  fathoms. 

Fossil,  40  species.    Trias — .    Britain  and  France. 

Sub-genus,    Hemitoma,  Sw.  * 

Type,  E.  octoradiata  (E.  rugosa,  PI.  XI.,  Figs.  1  and  8). 

Shell  depressed,  anterior  margin,  slightly  channeled. 

Parmophorus,  Blainville.     Duck*s-bill  limpet. 

Etyrmlogy,  parme,  a  shield,  and.  phoreiis,  a  bearer. 

Type,  P.  australis,  PI.  XL,  Fig.  9. 

Synonym,  Scutus,  Montf. 

Shell  lengthened-oblong,  depressed;    apex  posterior;   front 
"largm  arched.    Muscular  impression  horse-shoe  shaped,  elon- 
^ed,     Slie  shell  ia  smooih  and  white,  and  peiiivMisii^'^  c«^«t^ 
there£ected  borders  of  the  mantle.    The  amxo^  \a^S^^^ 
reiy large  compared  with  the  shell;  its  Bides  axe>  *?^^?^ 
^rt  cirri,  and  its  eyes  sessile  on  tihe  outer  \>^a  o^  ^»^^^ 


(OrifiiilA,  W'il 
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Example,  P.  longicoatata.     PI.  XI.',  Fig.  22. 

Shell  oval,  witlt  a  sub-cential  apex;    sui&ce  amooth,  or 
ornamented  vitb  radiating  striae  or  ribs; 
margin  even  or  spiny ;  interior  smooth. 

Animal  ynfii  a  continuoua  Eeries  of  bran- 
chial lamellee ;  mantle-margin  fiinged ;  eyes 
sessile,  externally,  on  the  swollen  bases  of 
the  tentacles;  mouth  notched bekiw.  Lingual 
t«eth  6,  of  which  i  are  central,  and  2  lateral;  <! 
uncini  3.  Pig.  120  shows  the  feeth,  but  not,  ( 
the  nnciui  of  P.  vulgata.  The  Capo  limpets 
(e.g.  P.  denliculata)  have  a  minute  central 
tooth,  which  is  wanting  in  any  other  species 
hitherto  examined.     (Wilton.) 

The'  denial  oanal  of  the  common  British 
limpet  (P.  vuigata)  is  rather  longer  than  its  shell;  it  has  160 
rowB  of  teeth,  with  12  teeth  in  each  row,  or  1,020  in  all. 
(Forbes.)  The  limpets  live  on  rociy  coasts,  between  tids- 
marks,  and  are  consequootly  left  dry  twice  every  day ;  they 
adhere  very  firmly  by  atmospheric  presBure  (15  lbs.  per  square 
inch),  and  the  difficulty  of  detaching  them  ia  increased  by  the 
form  of  the  shell.  On  soft  calcareous  rocks,  like  the  chalk  of 
the  coast  of  Thauet,  they  live  ia  pita  half  an  inch  deep,  pro- 
bably fonned  by  the  carbonic  acid  disengaged  in  respiration  ;  oa 
hard  limestones  only  the  aged  specimens  are  found  to  have  worn 
the  rock  beneath,  and  the  margin  of  their  shell  is  often  accom- 
modated fo  the  inequalities  of  the  surrounding  surface.  These 
circumstances  would  seem  to  imply  that  the  limpotB  are 
sedentary,  and  live  oa  the  sea-weed  within  reach  of  their 
tongues,  or  else  that  they  return  to  the  same  spot  to  roost.  On 
the  coast  of  Noi-thumberland  -we  have  seen  them  eheltering 
themselves  in  the  crevices  of  rocks,  whose  broad  surfaces,  over- 
grown with  nullipores,  were  covered  with  irregular  tracks, 
apparently  rasped    by  the    limpets    in    their  between    tides 


The  limpet  is  mucn  used  by  fishermen  for  bait ;  on  the  coast 
of  Berwickshire  nearly  12,000,000  have  been  collected  yearly, 
until  their  numbers  are'  so  decreased  that  collecting  them  has 
become  tedious.  (Dr.  Johnston.)  In  the  north  of  Ireland 
they  are  used  for  human  food,  especiaily  m  aeaaona  ol  w,^tc*?iS 

•  J/ ^pea  an  jOaced  ia  stale  water,  or  ntae  oooU  axeoBei  W>  fti»  liW.  ««.•'* 
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manY  tcma  weight  are  collected  annually  near  the  town  of 
Lame  alone.    (B.  Patterson.) 

On  the  western  coast  of  South  America  there  is  a  limpet 
which  attains  the  diameter  of  a  foot,  and  is  used  by  the  natives 
as  a  basin.    (Cuming.) 

The  common  limpet  makes  oval  pits  in  timber  as  well  as  in 
chalk.  Small  individuals  sometimes  roost  habitually  on  larger 
specimens,  and  make  an  oval  furrow  on  the  shell.  The  surface 
on  which  limpets  roost,  and  some  space  around  it,  is  often 
covered  with  radiating  striae  not  parallel  like  those  produced  hy 
their  teeth  on  nidlipore.  Mr.  Gaskoin  has  a  limpet-shell 
encrusted  with  nullipore,  which  other  limpets  have  rasped  all 
over.  In  M.  D'Orbigny's  collection  of  Cuban  shells  there  is  a 
group  of  oysters  (0.  comitcopice),  with  a  colony  of  the  Hipponyx 
mitrula  sheltered  in  their  interstices ;  these  limpets  have  not 
only  fed  on  the  nullipore  with  which  the  oysters  are  encrusted, 
but  have  extensively  eroded  the  epidermal  layer  of  shell 
beneath.* 

As  to  the  Calyptrceidce  generally,  although  furnished  witn 
lingual  teeth  (Fig.  96)  like  those  of  the  animal-feeding  VeltUtna, 
and  themselves  manifesting  carnivorous  propensities  (p.  276),  it 
is  difficult  to  understand  how  they  can  travel  in  quest  of  food. 

The  shape  of  some  species  of  limpet  is  believed  to  vary  with 
the  nature  of  the  surface  on  which  they  habitually  live.  Thus 
the  British  Nacella  pellucida  is  found  on  the  fronds  of  the 
tangle,  and  assumes  the  foim  called  N,  Icevis,  when  in  lives  on 
their  stalks.  (Forbes.)  The  Acmcea  testvdinalis  becomes 
laterally  compressed  and  is  called  A,  alvea  when  it  grows  on  the 
blades  of  the  Zostera  (Gould) ;  and  Patella  mintata  of  the  Cape 
becomes  a  new  "  genus  "  {Cymha,  Adams,  not  Broderip)  when  it 
roosts  on  the  round  stems  of  sea-weed,  and  takes  the  form 
called  P.  compressa,    (Gray.) 

DistrihtUion,  144  species.    Britain,  Norway,  &c.   Wellington 
Channel.    World-wide. 

Fossil,  above  100  species  of  patellidee,  including  apwoea,  L. 
Silurian — .    North  America,  Europe. 

Suh^genera,    Nacella,  Schum.  (=  patina,  Leach). 
.    Example,  P.  pellucida.    PI.  3LI.,  Fig.  23. 

iSAeZZthin;  apex  nearly  marginal. 

Ammdl  with  the  mouth  entire  below.    Branchiee  not  oon- 

♦  A  similar  drcnmst&nco  has  been  noticed  in  the  freda.-'waAfit  PalvdwwE  waA.  Ant- 
^**^R'*^,  l>rl>r.  Bland  and  Mr,  B.  Swift ;  in  the  absence  ol  other  icxAih^^  ^^'wa  XJaa 
^^^^^^Me  matter  inorasting  one  another's  eheUs,  wva  in  a«)tag  lioa  xemwt^  >iSaa 
.^^^'  «r  ercB  make  holeg  in  the  sheU.  
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Type,  C.  fomicata,  PI.  XI.,  Fig.  16. 

Synfmyrriy  Orypta,  Humph. 

iSAcWoval,  limpet-like;  with  a  posterior,  oblique,  marginal 
apex ;  interior  polished,  with  a  shelly  partition  coyering  its 
posterior  half. 

The  crepidulai  resemble  the  &esh- water  navicellcB  in  form, 
but  the  internal  ledge  which  mimics  the  coliuneUa  of  the  nerite, 
is  here  the  basis  of  the  adductor  muscles. 

They  are  sedentary  on  stones  and  shells,  in  shallow  water,  and 
are  sometimes  found  adhering  to  one  another  in  groups  of  many 
successive  generations.  The  specimens  or  species  which  live 
inside  empty  spiral  shells  are  very  thin,  nearly  flat,  and 
colourless. 

Distribution,  54  species.  West  Indies,  Honduras,  Mediter- 
ranean, West  Africa,  Cape,  India,  Australia,  West  America. 

Fossil,  14  species.  Eocene — .  France,  North  America,  and 
Patagonia, 

PiLEOPSis,  Lam.    Bonnet-Hmpet. 

* 

Etymology,  pileos,  a  cap,  and  opsis,  like. 

Synonyms,  Capulus,  Montf.    Brocchia,  Bronn. 

Type,  P.  hungaricus,  PL  XI.,  Fig.  17,  P.  militaiis,  PI.  XI., 
Fig.  18. 

Shell  conical;  apex  posterior,  spirally  recurved;  aperture 
rounded;  muscular  impression  horse-shoe  shaped. 

Animal  with  a  fringed  mantle-margin ;  lingual  teeth  like 
ccdyptroea, 

P.  hungaricus  (the  Hungarian-bonnet)  is  found  on  oysters  in 
5  to  15  fathoms  water ;  more  rarely  as  deep  as  80  fathoms,  and 
then  very  small.    P.  militaris  is  extremely  like  a  velutina, 

Distrihution,  8  species.  West  Indies,  Norway,  Britain, 
Mediterranean,  India,  Australia,  California. 

Fossil,  20  species.    Lias — .    Europe. 

Suh-genus.  Amathina,  Gray.  A.  tricarinata,  PI.  XI.,  Fig.  19. 

Shell  depressed,  oblong;  apex  posterior,  not  spiral,  with 
three  strong  ribs  diverging  from  it  to  the  anterior  margin. 

PloityceraSt  Conrad  (acrooulia,  Phil.).  P.  yetustus.  Carb., 
limestone.    Britain. 

Fossil,  20  species.    Devonian — ^Trias.    Aiaenfia.^'SiQ;!^'^* 

MetqptoTna,  Phillips,    M.  Pileus,  Ph. 

SMilimpeUHke,  side  beneath  the  apex.  trvmc«Aft^>x«^««ai«^*^^ 
the  posterior  valve  of  a  chiton.     7   species,     ^ax\>-  \3Ssiq!^'^^^ 
Britain,  ^ 
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Hrppomrx,  Defrance. 

Etymology y  hippoSj  a  horse,  and  onyx,  a  hoof. 

Type,  H.  cornucopia,  PI.  XI.,  Figs.  20,  21. 

Shell  thick,  obliquely  conical,  apex  posterior;    base  shelly, 

th  a  horse-shoe  shaped  impression,  corresponding  to  that  of 

3  adductor  muscle.  ^ 

Distribution,  13  species.    West"  Indies,  Persian  Gulf,  Philip- 

les,  Australia,  Pacific,  West  America. 

Fossil,  10  sp.    U.  chalk — .   Britain,  Prance,  North  America. 

Sub-genus,    Amalthea,  Schum.     A.  conica.    Like  hij^ponyx, 

t  forming  no  shelly  base ;  surface  of  attachment  worn  and 

irked  with  a  cresent-shaped  impression.      Often  occurs  on 

ing  shells,  such  as  the  large^  turbines  and  tui'binellao  of  the 

kstem  seas. 

Pamtly  Xin. — Patelltd^.     Limpets. 

Shell  conical,  with  the  apex  turned  forwards ;  muscular  im- 
ession  horse-shoe  shaped,  open  in  front. 
Animal  with  a  distinct  head,  furnished  with  tentacles,  bear- 
g  eyes  at  their  outer  bases ;  foot  as  large  as  the  margin  of  the 
ell ;  mantle  plain  or  fringed.  Eespiratory  organ  in  the  form 
one  or  two  branchial  plumes,  lodged  in  a  cervical  cavity ;  or 
a  series  of  lamellae  surrounding  the  animal  between  its  foot 
id  mantle.  Mouth  armed  with  homy  upper  jaw,  and  a  long 
jbon-like  tongue,  furnished  with  numerous  teeth,  each  con- 
(ting  of  a  pellucid  base  and  an  opaque  hooked  apex.  i 

The  order  cyclo-branchiata  of  .Cuvier  included  the  chitons  and 
e  limpets,  and  was  characterised  by  the  circular  arrangement  I , 

the  branchiae.  At  a  comparatively  recent  period  it  was  ascer-  j^ 

ined  that  some  of  the  patellae  {(wnma)  had  a  free,  cervical  \ 

11 ;  whilst  the  chitons  exhibited  too  many  peculiarities  to  V 

Imit  of  being  associated  so  closely  with  them.  Professor 
>rbes  has  very  happily  suggested  that  the  cyclo-branchiate 
11  of  patella  is,  in  reality^  a  single,  long  branchial  pluine, 
iginating  on  the  left  side  of  the  neck,  coiled  backwards  round 
e  foot,  and  attached  throughout  its  length.  This  view  is  con- 
med  by  the  circumstance  that  the  gill  of  the  sea- weed  limpets 
acellct)  does  not  foim  a  complete  circle,  but  ends  without 
smig  m  front  of  the  animal's  head. 


PATELjjAy  li.    Bock  limpet. 
^^^^y,  patella,  a  diah. 


\ 
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tinued  in  front  of  the  head.    Found  on  the  fronds  and  stalks  of 
sea-weeds.    Britain,  Cape,  Cape  Horn. 

Scfuiellina,  Gray.    S.  crenulata.     Shell  with  a  broad  margin 
internally.    7  species,    Eed  Sea,  Philippines,  Pacific,  Panama. 
^   (Cuming.) 

AoM^iA,  Eschscholtz. 

Etymology i  acme,  a 

SynonymSy  Tectura,  M.  Edw.  Lottia  and  Scurna,  Gray. 
Patelloida,  Quoy, 

Type,  A.  testudinalis.     PI.  XI.,  Pig.  24. 

Shell  like  patella.  Animal  with  a  single  pectinated  gill; 
lodged  in  a  cervical  cavity,  and  exserted  from  the  right  side 
of  the  neck  when  the  creature  walks.  Lingual  teeth  3  on 
each  side  of  the  median  line.  Low  water  to  30  fathoms. 
(Forbes.) 

Diatrihution,  61  species.  Norway,  'Britain,  Australia,  Pacific, 
West  America. 

Sub-genera,  Lepeta,  Gray  (=  pro-pilidium,  Forbes).  Patella 
caeca,  Miiller. 

iSAcZZ  minute,  apex  j?08imor.  -4nma?  blind.  Britain.  30—90 
fathoms. 

Pilidium,  Forbes.  P.  fulva,  Miiller.  Britain.  20—80  fathoms 
water. 

Shell  small,  apex  anterior.  Animal  blind;  gills  2,  not 
projecting;  mantle  even-edged.  Both  lepeta  and  pilidium 
have  large  single  median  teeth,  with  trilobed  hooks;  and  2 
hooked  uncini  on  each  side. 

Gadinia  (Adanson),  Gray. 

Type,  G.  peruviana.    PI.  XI.,  Fig.  26. 

Synonym,  Mouretia,  Shy. 

Shell  conical;  muscular  impression  horse-shoo- shai^e^,  the 
right  side  shortest,  terminating  at  the  siphonal  groove. 

Animal  with  a  single  cervical  giU;  tentacles  expanded, 
funnel-shaped. 

IHatribution,  8  species.  Mediterranean,  Eed  Sea,  Africa,  Fern* 

Fossil,  1  species.    Sicily. 

SiPHONABiA,  Sowerby. 

TsfTpe,  8.  sipho.     Pi.  XI.,  Fig.  25. 

SAeU  like  patella;   apex  sub-central,   -poaV-^tioTN   mws>^^ 
impression  horse-shoe  shaped,  diyided  on  ^e*  xi\^^  «^^^  ^^ 
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deej)  siphonal  groove,  wliicli  produces  a  slight  projection  on  the 
margin. 

Animal  with  a  broad  head,  destitute  of  tentacles ;  eyes  sessile 
on  prominent  rounded  lobes;  gill?  single.  The  siphonarise 
are  found  between  tide-marks,  like  limpets ;  Dr.  Gray  places 
them  with  the  pulmonifera,  between  the  auriculidae  and  cyclos- 
tomidse. 

Distribution,  41  species.     Cape,  India,  Philippines,  Australia, 
New  Zealand,  Pacific,  Gallapagos,  Peru,  Cape  Horn.  (Cuming.) 

Fossil,  3  species.    Miocene — .    France. 


Pamily  XIV.— DENTALiADiS.    Tooth-shells. 

DENTALItTM,  L. 

Type,  D.  elephantinum.    PI.  XI.,  Pig.  27. 

Shell  tubular,  symmetrical,  curved,  open  at  each  end, 
attenuated  posteriorly;  surface  smooth  or  longitudinally 
striated ;  aperture  circular,  not  constricted.* 

Animal  attached  to  its  shell  near  the  posterior  anal  orifice  ; 
head  rudimentary,  eyes  0,  tentacles  0;  oral  orifice  fringed; 
foot  pointed,  conical,  with  symmetrical  side-lobes,  and  an 
attenuated  base,  in  which  is  a  hollow  communicating  with  the 
stomach.  Branchiae  2,  symmetrical,  posterior  to  th(3  heart; 
blood  red  (Clarke) ;  sexes  united  ?  Lingual  ribbon  wide, 
ovate;  rachis  1 -toothed;  uncini  single,  flanked  by  single 
unarmed  plates. 

The  tooth-shells  are  animal-feedfers,  devouring  foraminifera 
and  minute  bivalves ;  they  ar^  found  on  sand,  or  mud,  in  which 
they  often  bury  themselves.  The  British  species  range  from  10 
— 100  fathoms.    (Porbes.) 

Distribution,  60  species.  West  Indies,  Norway,  Britain, 
Mediterranean,  India. 

Fossil,  125  species.    Devonian — .    Europe,  Chili. 


Family  XV.— Chitokedje. 
Chiton,  L. 

^ifymologff/,  chitoUi  a  coat  of  mail. 
■^S^amples,  0»  sqnamosua,  spinosus,  fascicnXaxia,  i«iSCi\a.\!V3ka%  "^BfU 
-^T.,  FigB.  28-^1. 

•  -^'  ^aefyfs  of  Montagu  ia  an  anneiid,  beloBgmg  to  tik©  geiv3to  dvfcrupo. 


OlST^BOPOBA.  283 

SJiell  composed  of  eight  transverse  imbricating  plates,  lodged 
in  a  coriaceous  mantle,  which  forms  an  expanded  margin  round 
the  body.,  The  first  seven  plates  have  posterior  apices;  the 
eighth  has  its  apex  nearly  in  front.  The  six  middle  plates  are 
each  divided  by  lines  of  sculpturing  into  a  dorsal  and  two 
lateral  areas.  All  are  inserted  into  the  mantle  of  the  animal 
by  processes  (apophyses)  from  their  front  margins.  The 
posterior  plate  is  considered  homologous  with  the  limpet-shell 
by  Dr.  Gray;  the. other  plates  appear  like  portions  of  its 
anterior  slope,  successively  detached.  The  border  of  the  mantle 
is  either  bare  or  covered  with  minute  plates,  hairs',  or  spines. 

Animal  with  a  broad  ci^eeping  disk  like  the  limpet ;  proboscis 
armed  with  cartilaginoiis  jaws,  and  a  long  linear  tongue; 
lingual  teeth  3;  median  small,  laterals  large,  with  dentated 
hooks ;  uncini  5,  trapezoidal,  one  of  them  erect  and  hooked. 
No  eyes  'or  tentacles.  Branchiae  forming  a  series  of  lamellse  . 
between  the  foot  and  the  mantle,  round  the  posterior  part  of 
the  body*  The  heart  is  central,  and  elongated  like  the  dorsal 
vessel  of  the  annelides ;  the  sexes  are  united ;  the  re-productive 
organs  are  symmetrically  repeated  on  each  side,  6,nd  have  two 
orifices ;  the  intestine  is  straight,  and  the  anal  orifice  posterior 
and  median,  ''' 

Distribution,  More  than  2§0  species  are  known ;  they  occur 
in  aU  climates  throughout  the  world ;  most  .abundant  on  rocks 
at  low  water,  but  frequently  obtained,  by  dredging  in  10— 'Zo 
fathoms.  Some  of  the  small  British  species  range  as  deep  as 
100  fathoms.  (Forbes.)  West  Indies,  Eiirc^e,  South  Africa, 
Australia,  and  New  Zealand,  California  to  Ohiloe. 

Fossil,  37  species.    SHurian — .    Britain,  Belgium,  &c. 

Sub-genera,*  Chiton.  Synonyms ,  Lophurus,  Poli.  Badsia, 
Callo-chiton,  Ischno-chiton,  and  Lepto-chiton.     (Gray:) 

Example,  0.  squamosus.  PI.  XI.,  Pig.  28.  Border  tessel- 
lated. 

Distribution,  Brazil,  West  Indies,  Newfoundland,  Greenland, 
Britain,  Mediterranean,  Cape,  Philippines,  Australia,  New 
Zealand,  West  America. 

Tonida,  Gray.    0.  elegans.    Margin  bare. 

Distrihution,  Greenland,  Cape  Horn,  New  Zealand,  Valparaiso. 

Aca/athopUv/ra,  Guilding.  0.  spinosus.  PI.  XI.,  Fig.  29. 
Margin  covered  with  spines,  or  elongated  scales. 

»  The  snb-jren&m  of  Dr.  Gray  are  founded  on  the  {orm  oi  \3l\&  plotca  of  \»*«t^w^  ; 
tbey  are  described  in  detail  in  the  proceedings  o£   tlie  Zroo\o\E^c«X  ^oc\.^]cs%    "^"^ 
Middendorf  employn  the  number  of  the  branchicd  lamina   lot    ^aa>3mgao^Q2ax^>x 
0ectiona, 
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Synonyms,  Schizo-cliiton,  Corephimn,  Plaxiphora,  Onycho- 
chiton,  Enoplo-chiton,  Gray. 

Distribution,  West  Indies,  Cape  Horn,  Palklands,  Africa, 
Philippines,  Australia,  New  Zealand,  Valparaiso. 

Mopalia,  Gray.    0.  Hindsii.    Border  hairy. 

DistHhutiony  West  America,  Falkland  Islands. 

Katharina,  Gray.  0.  tunicatus.  Mantle  covering  qH  but 
the  centre  of  the  plates. 

Distribution^  New  Zealand,  West  America. 

Cryptochiton,  Gray,  **  Saw-dust  chiton."  0.  amiculatus. 
Valves  covered  with  scaly  epidennis, 

SynonymSy  Cryptoconchus,  Sw.    Amicula,  Gray. 

Distribution,  California,  New  Zealand. 

Acanthochites,  Leach.  C.  fascioularis.  PI.  XI..  Pig.  30. 
Border  ornamented  with  tufts  of  slender  spines,  opposite  the 
plates. 

Distribution,  Britain,  Mediterranean,  New  Zealand. 

Ghitonellus,  Lam.  C.  fasciatus,  Quoy.  PI.  XL,  Fig.  31. 
Border  velvety ;  exposed  portion  of  the  plates  small,  distant ; 
apophyses  close  together.  The  dentition  of  chitonellus  is  repre- 
sented in  Pig.  121. 

Distribution,  10  species.  West  Indies,  West  AMca,  Philip- 
pines, Australia,  Pacific,  Panama.  The  chitoneUce  are  found  in 
fissures  of  coral  rock.     (Cuming.) 

Fossil,  Carb.     Scotland. 

Gryphochiton,  Gray.    C.  nervicanus. 

Selmintkochiton,  Salter,  1847.    H.  Griffithii,  Salter,  OeolofftcaZ 

Fig.  121.  ChitoneUus,    Tasmania.    (Wilton.) 

JoiimaL    Plates  sub-quadrate,  not  covered  bv  the  mantle  : 
apophyses  widely  separated. 

Fossil,  Silurian.    Ireland. 

Brownia,  Candei^  D'Orbigny,  1853.  A  minute  discoidal 
shell,  associated  with  Helicophlegma  in  the  first  instance,  but 
distinguished  by  the  serrated  keels  on  its  whorls,  and  lateral 
notches  to  the  aperture.     Cuba. 

Calcarella,  spinosa,  Souleyet,  1850. 
^^'p// sub-globose,  dextrally  spiral,  libiny ,  ^^AixvcV^^rnHk  ^Qca^^ 
f^Jx  serrated  keels ;  aperture  thickened,  eu\ivt^»   TjaJwrw;^  ^ 
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lines.  South  Seas  (=s  Echinospira,  Krohn  and  Jasonilla- 
Maed). 

Bedttziay  Petit,  1853.  R.  Jehennei,  Bed  Sea.  B.  Bollandioua, 
Ailantic,  and  Mazatlan. 

Animal  pelagic,  resembling  ianthina;  one  inch  long.  - 

Shell  paludiniform,  thin,  with  a  brown  epidermis;  whorls 
yentricose ;  aperture  oyate-oblique,  slightly  efiused  at  the  base, 
margins  disunited;  inner  lip  oblique,  rather  sinuated  in  the 
middle ;  outer  lip  acute,  entire. 

These  so-called  genera,  formerly  thought  to  belong  to  the 
Atlantidse,  are,  for  the  most  part,  composed  of  prosobranchiate 
larvsB ;  but  the  genera  to  which  they  belong  has  not  yet  been 
ascertained. 

OEDEB  n.— PULMONTPEBA. 

Tins  order  embraces  all  the  land-snails  and  other  mollusca 
which  breathe  air.  They  are  normal  gasteropods,  haying  a 
broad  foot,  and  usually  a  large  spiral  shell ;  their  breathing- 
organ  is  the  simplest  form  of  lung,  and  is  like  the  branchial 
chamber  of  the  sea-snails,  but  lined  with  a  network  of 
respiratory  vessels.  One  large  division  of  the  land-snails  is 
furnished  with  an  operculated  shell ;  the  rest  are  in-operculate, 
and  sometimes  shell-less. 

The  pvlmonifera  are  closely  related  to  the  plant-eating  sea- 
snails  {holo8tomata)t  through  Cyclostoma,  and  to  the  nvdibrancha 
by  Onddium.  As  a  group,  they  are  generally  inferior  to  the 
sea-snails,  on  accoimt  of  ^Q  comparative  imperfection  of  their 
senses,  and  the  union  of  the  functions  of  both  sexes  in  each 
Individual. 

Section  A.— In-operculata. 

The  typical  pulmonifera  vary  much  in  appearance  and  habits, 
but  agree  essentially  in  structure.  Most  of  them  have  suffi- 
ciently large  shells ;  in  the  slugs,  however,  the  shell  is  small 
and  concealed,  or  rarely  quite  wanting.  Snail-shells  contain  a 
larger  proportion  of  animal  matter  than  sea-sheUs,  and  their 
structure  is  less  distinctly  stratified  (p.  32).  In  form  these 
shells  represent  many  marine  genera.  The  greater  part  are 
terrestrial,  only  some  of  the  smaller  families  inhabit  fresh 
waters  or  damp  places  near  the  sea.  The  respiratory  oi:i£.Q^  y^ 
small  and  valve-like,*  to  prevent  too  rapid.  dfia\fic».^cscL  \a.  *Caa 
l&nd'Biiailg,  and  to  guard  against  the  entry  oi  -sR^toc  Ssv  *0s^^ 
♦  Sence  tliey  are  called  Adeh-pnewnona  (concealed-\\i»©i^'>  >»'J  ^^^'^'  * 
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aquatic  tribes.  Land-snails  are  universally  distributed;  but 
the  necessity  for  moist  air,  and  the  vegetable  nature  of  their 
food,  favour  their  multiplication  in  warm  and  humid  regions : 
they  are  especially  abundant  in  islands,  whilst  in  hot  and 
desert  countries  they  appear  only  in  the  season  of  rain  or  dews. 
Their  geological  history  is  less  complete  than  that  of  the  purely 
marine  orders ;  but  their  antiquity  might  be  inferred  from  the 
distribution  of  peculiar'genera  in  remote  islands,  associated  with 
the  living  representatives  of  the  ancient  fauna  of  Europe. 
Fresh- water  snails  {Limnceidoe)  occur  in  the  English  Weald, 
but  fossil  land-snails  have  not  been  found  in  strata  older  than 
the  tertiary  in  Europe,  and  then  under  forms  generically,  and 
even  in  one  instance  specifically,  identical  with  living  types  of 
the  New  "World  {Megaspiray  Pro^erpiTia,  Glandina^  and  Helix 
labyrintMca)*  In  the  coal-strata  of  Nova'  Scotia  Sir  Charles 
Lyoll  has  discovered  a  single  specimen  of  a  reversed  and  striated 
shell,  apparently  a  Olausilia, 

The  Ungual  dentition  of  the  pulmonifera  confirms,  in  a  re- 
markable manner,  those  views  respecting  the  affinities  of  the 
order,  and  its  zoological  value,  which  have  been  deduced  £rom 
the  more  obvious  characters  afforded  by  the  animal  and  shell. 
The  operculated  land-snails  have  seven-ranked  teeth,  like 
Paludina  and  Littorina,  The  in-operculated  air-breathers 
have,  without  known  exception,  rows  of  very  numerous,  similar 
teeth,  with  broad  bases,  resembling  tessellated  pavement.  Their 
crowns  are  recurved,  and  either  aculeate  or  dentated.  The 
lingual  ribbon  is  very  broad,  often  nearly  as  wide  as  it  is  long ; 
and  the  number  of  teeth  in  a  row  (though  usually  a  third  less) 
is  sometimes  as  great,  or  even  greater,  than  the  number  of 
rows.  The  rows  of  teeth  are  straight  or  curved  or  angulated  ; 
when  the  rows  are  straight  the  teeth  are  similar  in  shape ;  curves 
indicate  gradual  changes,  and  angles  accompany  sudden  altera- 
tions of  form. 
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Fig.  122.  Lingual  teeth  of  Achatina,* 


The  absolute  number  of  teeth  is  only  a  specific  character,  and 

is  usually  greatest  in  the  larger  species ;  but  the  Helicelke  have 

J^wer  teeth  in  proportion  than  the  Helices^  andyVelletia  has 

*  ^'ragment  of  the  lineal  membrane  o!  ^c?iatina  /u^ica,m^ib.e«iTl^Isa.wA^3bJua«\  \ 
teeth  more  enhu^ed,  from  a  specimen  confflUinicaled\>7  3.'W.TAa93kKs,"EaK\, 


GASTEEOPODA.  287 

fewer  tliaii  Ancylus,  The  anomalous  genus  AmphihoJa  (p.  139) 
is  said  to  have  a  tongue,  armed  with  teeth  similar  to  those 
of  the  slug. 

About  one-third  the  lingual  membrane  is  spread  over  the 
tongue ;  the  rest  has  its  margins  rolled  together,  and  is  lodged 
in  a  sac  or  dental  canal,  which  diverges  downwards  from  the 
posterior  part  of  the  mouth,  and  terminates  outside  the  buccal 
mass  of  muscles.* 

The  mode  in  which  the  tongue  is  used,  maybe  seen  by  placing 
a  Limn€ea  or  Flanorhis  in  a  glass  of  water,  inside  which  the  green 
conferva  has  begim  to  grow ;  they  will  be  observed  incessantly 
cleaning  off  this  film.  The  upper  lip  with  its  mandible  is  raised, 
the  lower  lip— which  is  horse-shoe  shaped — expands,  the  tongue  • 
is  protruded  and  applied  to  the  surfieice  for  an  instant,  and  then 
withdrawn ;  its  teeth  glitter  like  glass-paper,  and  in  Limnasa  it 
is  so  flexible,  that  frequently  it  will  catch  against  projecting 
points,  and  be  drawn  out  of  sh^e  slightly  as  it  vibrates  over 
the  surfeuie. 

"The  development  of  the  (in-operculate)  Pulmonifera  has 
been  worked  out  by  Van  Beneden  and  Windischmann,f  by  Oscar 
Schmidt,  J  and  by  Gegenbaur;§  the  memoir  by  the  last-named 
author,  contains  full  information  respecting  Limax  and  ClatMtliay 
and  some  important  notices  with  regard  to  Helix* 

"The  yelk  imdergoes  complete  division.  The  first  stage  of 
development  consists  in  the  separation  of  the  embryo  into 
mantle  and  foot.  The  anterior  part  of  the  body,  in  front  of  the 
mantle,  dilates  and  forms  a  contractile  sac — ^the  homologue  of 
the  vdum  of  marine  gasteropods-»-which  in  Doris,  Folycera,  and 
u^olisy  has  been  seen  to  exhibit  similar  contractions.  (Gegen- 
baur.)  To  this  contractile  vesicle  the  name  of  Yelk-aac  was 
given  by  Vah  Beneden  and  Windischmann,  but  it  is  a  very 
different  organ  from  the  true  Yelk-sac,  which  exists  in  the 
Cephalopoda  alone  among  molluscs. 

"  A  similar  contractile  dilatation  exists  at  the  end  of  the  foot 
— and  the  contractions  of  this  *  caudal '  vesicle  and  x)f  the 
*  vitellary '  vesicle  alternate,  so  as  to  produce  a  kind  of  circula- 
tion before  the  development  of  the  heart. 

**  The  oral  tentacles  and  parts  aboiit  the  mouth  are  the  last  to 
be  completed. 

"  A  peculiar  gland  exists  during  the  embryonic  period,  at- 

•  Thomson,  An.  Nat.  Hist.  Feb.  1851. 

t  Bechen^hee  but  Vembryogeme  dea  Limaces.    MiUlei^s  AicY^v.  \%4\. 
t  Ueber  die  Entwickelnng  von  Limax  agrestis,    Muller's  AicYu:v,\^\. 
/  BaitrSge  ztw  JSntwickelungsgescbichte  der  Laad-g»8leTopo^«tt^.     ^\sX*«i^^  ^"^ 
KdjJiker'a  ZeitBcbrift,  1862. 
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tached  to  the  parietes  of  the  *  vitellary '  vesicle,  which  Gegenbaur 
and  Schmidt  compare  to  a  Wolffian  body. 

"  Gegenbaur  draws  attention  to  the  fact,  that  the  first  rudi- 
ment of  the  shell  in  LimaXy  ClausiUa,  and  probably  Hdix,  is  not 
secreted  on  the  exterior  of  the  mantle,  as  in  other  gasteropoda  ; 
but  is  deposited,  in  the  form  of  calcareous  granules,  within  its 
substance. 

<*  Besides,  therefore,  the  possession  of  Wolffian  bodies,  and  of 
especial  contractile  organs,  which  subserve  respiration  and  cir- 
culation during  embryonic  life— the  teTrestnal  gasteropoda  are 
further  distinguished  by  the  peculiar  mode  of  development  of 
their  shells — if  the  observations  upon  Clausilia  and  Helix  may 
be  extended  to  the  rest.  The  first  development  of  the  shell 
within  the  substance  of  the  mantle  (a  relation  foimd  hitherto 
only  in  the  Cephalopoda)  is  up  to  the  present  time  a  solitary 
fact,  without  parallel  among  the  other  gasteropodous  families." 
(Huxley.)  • 

Family  I. — ^HELioiD-as.*    Land-snails. 

Shell  external,  usually  well  developed,  and  capable  of  con- 
taining the  entire  animal;  aperture  closed  by  an  epiphragm 
during  hybernation,  f  ,, 

Animal  with  a  short  retractile  head,  with  four  cylindrical, 
retractile  tentacles,  the  upper  pair  longest  and  bearing  eye- 
specks  at  their  summits.  Body  spiral,  distinct  from  the  foot ; 
respiratory  orifice  on  the  right  side,  beneath  the  margin  of  the 
shell;  reproductive  orifice  near  the  base  of  the  right  ocular 
tentacle ;  mouth  armed  with  a  homy,  dentated,  crescent-shaped 
upper  mandible ;  lingual  membrane  oblong,  central  teeth  in- 
conspicuous, laterals  numerous,  similar. 

Helix,  L.J 

Type,  H.-pomatia,  L.,  Eoman  snail. 

Etymology y  HeliXy  a  coil. 

Shell  umbilicated,  perforated  or  imperforate ;  discoidal, 
globosely-depressed  or  conoidal ;  aperture  transverse,  oblique, 
lunar,  or  roundish;  margins  distinct,  remote,  or  united  by 
callus. 

Animal  with  a  long  foot,  pointed  behind ;  lingual  teeth  usually 
in  straight  rows,  edge-teeth  dentated. 

*  The  account  of  this  family  is  chiefly  taken  from  Dr.  L.  Ffeiffer's  JklonograpMa 
JETeliceorum, 

t  The  epfpArofffn  ia  a  layer  of  hardened  mucnSt  eometimes  strengthened  with  oar. 
konate  of  lime  ;  it  is  aJvrays  minutely  perforated  o^ipoBite  XYie  tea^VroXorj  qi^Aka, 
/  The  aynonomy  of  the  genus  wotdd  fill  several  vagea.   See  ^.'  ^%« 
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Dtstrihuiion,  including  tlie  £ub-genera,  above  1,600  species 
(several  Imndred  species -are  tm described).  World-wide ;  rang- 
ing northward  as  far  as  the  limit  of  trees,  and  southward  to 
Tieira-del-Fuego,  but  most  abundant  by  far  in  warm  and  humid 
climates.  M.  D'Orbigny  observed  6  species  at  elevations  ex- 
ceeding 11,000  feet  in  South  America,  and  Layard  found  H, 
gardeneri  at  the  height  of  8,000  feet  in  Ceylon.  The  species  of 
tropical  and  southern  islands  are  mostly  peculiar.  Several  of 
the  smaller  British  species,  and  even  the  large  garden-snail  {ff, 
aspersa),  have  been  naturalised  in  the  most  remote  colonies. 
The  Neapolitans  and  Brazilians  eat  snails. 

Fossil  species  about  200.    Eocene — .    Europe. 

Sections :  Acavus,  Montf.   Shell  imperforate.   H.  hsemastoma, 

PI.  xn.,  Pig.  1. 

Oeotrochus  (lonchostoma)  Hasselt,  Trochiform,  flat  beneath. 

^olygyra,  Say.  Depressed,  many-whorled.  H.  polygyrata, 
PL  xn.,  Fig.  2. 

Tredopsis,  Eaf.  Aperture  contracted  by  tooth-like  projections. 
H.  Hirsuta,  PL  XII.,  Pig.  5. 

CarocoJla,  'haxa..  Peristome  continuous.  H.  lapicida,  PL  XII., 
Pig.  3. 

Suh-genera,  Anastoma^  Pischer.  (Tomigerus,  Spix.)  H. 
globulosa,  PL  xn.,  Pig.  4.  Aperture  of  adult  turned  up- 
wards, xingent ;  4  species.    BrazL. 

Hypost&ma  (Boysii),  Albers,  is  a  minute  Indian  snail,  in  which 
the  aperture  is  similarly  distorted. 

LychntAS  (Matheroni,  £eq.)  has  a  Bimilar  shell,  but  no  apertural 
teeth ;  3  species  occur  in  the  Eocene  Tertiary  of  South  Pranoo. 

StreptaxiSy  Gray.  H.  contusa,  PL  XII.,  Pig.  6.  Sub-globose, 
lower  whorls  receding  from  the  axis  of  the  upper ;  34  species. 
Brazil,  West  Africa,  Mascarene  Islands,  South  Asia. 

Sagda,  Beck.  H.  epistylium,  PL  XII.,  Pig.  1.  Imperforate, 
globosely  conoid,  close-whorled,  aperture  lamellate  within,  lip 
sharp ;  3  species.     Jamaica. 

ProsSrpina  (nitida),  Guilding.  Shell  depressed,  shining, 
callous  beneath ;  aperture  toothed  inside ;  peristome  sharp. 

Distrihution,  6  species.     Jamaica,  Cuba,  Mexico. 

Fossily  Eocene — .    Isle  of  Wight.    (P.  Edwards.) 

Helicdla,  Lam.*  Type,  H.  cellaria,  PL  XII.,  Pig.  8.  Shell 
thin,  depressed ;  peristome  sharp,  not  reflected.  Lingual  edgo- 
teotli  aculeate.     110  species. 

Stenopus  (cmentatus),  Guild. 

*  rar  this  group  Dr.  Gray  formerly  employed  tlie  name  Zonilet,  ^^«^  <s!'ft^x>^7'^'^ 
Montfort  to  Beliz  Algtra;  in  hi«  Inter  vrorka  ho  adoptB  ITclicella. 

O 
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Syrumyms,  Nanina  (citrLna),  Gray;  Ariopliaiita  (keyipee^ 
PI.  Xn.,  Fig.  9),  Desm. 

Shell  thin,  polished ;  peristome  thin,  not  reflected. 

Animal  with  the  tail  truncated  and  glandular,  like  Avion ; 
mantle-margin  produced,  partly  coyering  the  shell. 

DiatribtUioTiy  295  species.  South  Asia  and  Islands,  New  Zea- 
land, Pacific  Islands,  West  Indies. 

Tanystoma  (tubiferum),  Benson,  1856.  Shell  like  Anaatoma, 
minute,  umbilicated;  aperture  disengaged,  trumpet-like, 
toothed.    Banks  of  the  Irawadi,  above  Prome. 

Ffeifferia  (micans),  Gray,  is  a.  Nanina  without  the  mucus-pore 
at  the  tail.    Philippines. 

ViTEiNA,  Draparnaud.     Glass-snail 

Type,  V.  Drapamaldi,  PI.  XII.,  Fig.  28. 

Synonym,  HeHcolimax,  Fer. 

Shell  imperforate,  very  thin,  depressed ;  spire  short,  last  wbor 
large ;  aperture  large,  lunate  or  rounded,  colimiellar  margin 
slightly  inflected,  peristome  often  membranous. 

Animal  elongated,  too  large  for  complete  retraction  into  the 
shell ;  tail  very  short ;  mantle  reflected  over  the  shell-margin, 
and  furnished  with  a  posterior  lobe  on  the  right  side.  Lingual 
teoth  (of  type)  100  rows  of  15  each ;  marginal  teeth  with  a  single 
long,  recurved  apex.  (Thomson.)  Occasionally  animalrfeeders, 
like  the  slugs. 

F.  Cuvieri  and  Freycineti  (Helicarion,  Fer.),  tail  longer,  moro 
abruptly  truncated,  with  a  caudal  gland  like  ariony  mantle  moro 
developed. 

Dietributiony  87  species.  Most  abundant  in  north  part  of  the 
Old  World. 

Sub-genera,  Daudebardiay  Sartm.  (Helicophanta,  Fer.)  V. 
brevipes,  PL  XII.,  Fig.  29. 

Shell  perforated,  horizontally  involute;  aperture  oblique, 
ample.    8  species.     Central  Europe. 

Simpulopsis  (sulculosa).  Beck. 

Shell  succiuea-shaped.     6  species.     Brazil. 

SucciNEA,  Draparnaud,    Amber-snail 
Type,  S.  putris,  PI.  XII.,  Fig.  23. 

Synonyms,  Cochlohydra,  Fer. ;    Helisiga  (S.  Helenae),  Less. ; 
Ainphibxilima.  (patula).  Beck ;  Pelta  (Oumingii),  Beck. 
SAe// imperforate,  thin,  ovate  or  oblong ;  spixe  amoll ;  aporturo 
^^^gG,  obliqaoly  oval ;  columella  and  poxistoTci^  sytk^X^,  ^t^\^. 
-^ntmallfirge,  tentacles  short  and  thick,  ioo\.  \iTow.^\  ^m1g^^ 
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teeth  like  Ttelic;  S.  putrii  has  fiO  rovs  of  65  teetti  each. 
(Thomson.)    Inhablte  damp  places,  but  ratelj  eaters  the  water. 

IHilribtilum,  155  apecies.    World-wide. 

Foiiil,  7  epeciee.    Eocene.    Britain. 

Bttb-genu9.  OvicAmyx,  D'Orbigny.  O,  unguis,  PI.  XII., 
Fig.  24. 

Shidl  oyal,  conyex,  translucent,  spire  nearly  obsolete,  margins 

^mmcf  large,  slug-like;  shell  placed  on  the  middle  of  tiis 
back,  with  the  mantle  shghtly  reflected  upon  it  all  lonnd. 
Diatrilnctwn,  2  species.    Bolivia,  Juan  Ternandez. 

BiTLiurs,  Scopoli. 

Etymology?  BouUmot,  extreme  hunger  (in  allusion  to  its 
Toracity !). 

Synonym,  Bulinus,  Bred,  (not  Adane) 

Type,  B.  ohiongus,  PI.  XII.,  Fig   10 

Shell  oblong  or  turreted ;  aperture  with  the  longitudmal 
margins  nneqnal,  toothlesa  or  dentate  columella  entire  revoluie 
externally  oi  nearly  simple ;  peristome  simple  or  expanded 

Animal  like  Kelix,  B.  ovaiua  attains  a  length  of  six  mches, 
and  is  sold  in  the  market  of  Bio  it 
oviposits  amongst  dead  leaves,  the  eggs 
have  a  brittle  shell,  and  the  young  when 
hatched  are  an  inch  long.  (See  p  44 
Fig.  31.) 

Section},  OdonfoBtcmtie  (gargantuus) 
Beck,    aperture  toothed.    13    sjncies 

Pachyotit,  Beck  (Caprella,  Guild), 
Fig.  123.* 

Partvla,  F6r.  P.  faba,  PI.  XCT  , 
Fig.  13,  Tahiti.  26  species.  Asiatic 
lnstralian,  and  Peicifio  Islands,  South 
America.  The  animal  is  ovoviviparous. 

Giibua  (Lyonnetiaiwa)  Moatf. 

Shell  hump-backed.  htauritius,  2 
species. 

Bulimulua,  Leach.    B.  decollatus,  PI.  XII.,  Figs.  11  an*12. 

Shell  small,  lip  acute.  Above  300  specie^.  'Eti^ttti.i,  ^  B^«^s*ii 
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Zutty  Leach.     Z.  lubrica,  PI.  XII.,  Pig.  14 

Shell  polislied,  colmnoUa  slightly  truncated.     6  species. 

Azeca^  Leach.    A.  tridens,  PI.  XIL,  Fig.  15. 

Shell  polished,  peristome  thickened  and  toothed.  4  living 
pecies. 

IHstrihviixm,  1,120  species.    Universally  distributed. 

Fossily  30  species.  Eocene — .  Europe,  St.  Helena,  Australia, 
^est  Indies.  ^ 

JB,  Ouadalupensis  occurs  in  modem  limestone,  with  human 
smains. 

AcHATiNA,  Lamarck.    Agate-shell. 

Type,  A.  variegata,  PI.  XIL,  Fig.  22. 

Synonyms,  Cochlitoma,  F§r.  Oolumna,  Perry.  .Subulina 
)ctona).  Beck.  Liguus  (virgineus),  Montf.  Cionella  (acicula), 
eflfreys. 

Shell  imperforate,  bulimiform ;  columella  twisted,  and  trun- 
ated  in  front;  aperture  oval,  angular  above ;  peristome  simple, 
cute. 

Animal  snail-like.  The  great  African  Achatinse  are  the 
irgest  of  all  land-snails,  attaining  a  length  of  eight  inches ; 
tieir  eggs  exceed  an  inch  in  length,  and  have  a  calcareous 
lieU. 

Distribution,  370  species.  Europe,  Africa,  Asia,  and  tropical 
jnerica. 

Fossil,  19  species.    Eocene—.     Europe  and  St.  Helena. 

Sub-genera^  Glandina  (voluta),  Schum.  (Oleacina,  Bolten ; 
^olyphemus,  Montf.) 

Shell  oblong,  fusiform ;  aperture  narrow,  elliptical. 

Animal  twice  as  long  as  the  shell ;  eye  tentacles  deflected  at 
[letips,  beyond  the  eyes ;  vibracula much  shorter,  also  deflected; 
ps  elongated,  tentacular.  Frequents  low  and  moist  situations ; 
1  confinement  one  refused  vegetable  food,  but  ate  another 
aail.  (Say.)  186  species.  West  Indies,  Central  America, 
[exico,  Florida. 

Fossil,  Eocene — .  Glandina  costellata.  Isle  of  Wight.  (P, 
Idwards.) 

Achatinella   (vulpina),   Sw.     (Helicteres,    Per.)     Columella 
visted  into  a  strong,  tooth-like  fold.      Sandwich  Islands  25 
[ariannes  2,  Ceylon  1. 

Pupa,  Lamarck.    Chrysalia-shelL 

1^^.  P.  nra.  PL  XIL,  Fig.  16. 
'^^S^.  Torquilla  rfuniperi),  Studer. 
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Shell  rimate  or  perforate,  cylindrioal  or  oblong;  aperture 
roonded,  often  toothed;*  margins  distant,  mostly  united  by  a 
callous  lamina. 

Animal  with  a  short  foot,  pointed  behind;  lower  tentacles 
short. 

Diatrihution,  236  species.  Greenland,  Europe,  Africa,  India, 
Pacific  Islands,  North  and  South  America. 

Fossil,  40  species.  Carb.  America.  (Dawson.)  Eocene — . 
Europe. 

Sub-genus.     Vertigo,  Mull.     V.  Venetzii,  PI.  XII.,  Fig.  17. 

Shell  minute,  sometimes  sinistral. 

Animal  with  the  oral  tentacles  rudimentary  or  obsolete.  Ik 
species.     Old  World. 

Spiraxis,  0.  B.  Adams,  1850. 

Type,  Achatina  anomala,  Pfeiffer. 

Shell  oyate-oblong,  fiisiform,  or  cylindrical;  last  whorl 
attenuated;  aperture  narrow,  right  ndargin  usually  inflected, 
columella  more  or  less  contorted,  base  scarcely  truncated,  fur- 
nished with  a  deeply-entering  callous  lamina. 

Distribution,  30  species.  West  Indies,  Mexico,  Juan  Fer- 
nandez. 

Stenogyra,  Shuttleworth,  1854.  Shell  elongated,  turreted, 
many-whorled,  semi-transparent,  and  blunt  at  the  apex ;  peri- 
stome simple ;  shell  frequently  decollated. 

Animal  somewhat  like  Bulimus ;  middle  rachidian  teeth  small. 

Distribution,  50  species.     Tropical  America. 

OYLiNDRiLLA,  L.  Pfeiffer.     Cylinder-snail. 

Type,  0.  cylindrus,  PI.  XII.,  Fig.  20. f 
Synonyms,  Brachypus,  Guild.     Siphonostoma,  Sw 
Shell  cylindrical  or  pupiform,  sometimes  sinistral,   many- 
whorled,  apex  of  the  adult  truncated,  aperture  round,  peristome 
4  ontinuous,  expanded. 

Animal  similar  to  clausilia  ;  foot  short,  oral  tentacles  minute. 
Distribution,  143  species.     West  Indies,  Mexico,  Texas,  South 
America. 

BALfeA,  Prideaux 

Type,  B.  perversa.  PI.  XII.,  Fig.  21. 
Synonym,  Fusulus,  Fitz. 

»  Dr.  Keiffer  terms  those  teeth  parietal  which  are  sltualel  0Ti\hft\j«A5-'W^wK^%''^'^sR» 
on  the  ovAeTUppaieUalt  and  on  the  inner  lip  columellar, 
f  The  Sgare  ia  taken  from  a  specimen  in  Mr.  Cumiaft'a  cAtov^X.,  Vxv  "^"^^^a  xi:: 
tmptyapex,  uaually  decoUated,  remains  attached  to  tiie  aaixiit  bYi^W. 
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Shell  slender,  usually  sinistral,  fasiform,  mnltispiral,  aperture 
,OTate ;  peristome  acute,  margins  unequal,  wall  of  the  aperture 
with  one  single  plait ;  columella  simple. 

Animal  snaiL-like ;  teeth  20.20 ;  rows  130.     (Thomson.) 

Distribution,  8  species.  Norway,  Hungary,  New  Granada, 
Tristan  d'Aounha.  The  British  species  is  found,  yery  rarely,  in 
Porto  Santo,  only  on  the  highest  peak,  at  an  elevation  of  1,665 
feet.     (Wollaston.) 

Fossil,  1  species.    Eocene. 

Suh-gentts»    Megaspird  (elatior),  Lea,  PL  XTT.,  Pig.  18. 

Shell  dextral,  with  the  columella  transversely  plaited. 

Distribution,  1  species.    Brazil. 

Fossil,  1  species.    Eocene — .    Eheims. 

TOBNATELLINA,  Beck.  » 

Etymology,  diminutiTe  (or  patronymic  termination)  of  torrui' 
tella. 

Type,  T.  bilamellata.  Ant. 

Synonyms,  StrobHus,  Anton.    Elasmatina,  Petit. 

Shell  imperforate,  ovate  or  elongated ;  aperture  semi-lunar, 
margins  unequal,  disunited ;  columella  twisted,  truncated ; 
inner  lip  1 -plaited. 

Distribution,  27  species.  Cuba,  South  America,  Juan  Fer- 
nandez, Pacific  Islands,  New  Zealand. 

Paxillxjs,  a.  Adams. 

Type,  P.  adversus,  Ad.     Borneo. 

Shell  small,  pupiform,  sinistral,  rimate ;  spire  pointed ;  aper- 
ture semi-ovate,  ascending  on  the  body- whorl;  inner  lip 
spreading,  1 -plaited,  outer  lip  expanded,  notched  in  front. 

Claxjsilia,  Draparnaud. 

Etymology,  Diminutive  of  clausum,  a  closed  place. 

Synonym,  Cochlodina,  Per. 

Example,  C.  plicatula,  Dranamaud  (=0.  Eolphii,  Leach), 
PL  XII.,  Pig.  19. 

Shell  fusiform,  sinistral ;  aperture  elliptical  or  pyriform,  con- 
tracted by  lamellae,  and  closed  when  adult  by  a  movable  shelly 
plate  {clausium)  in  the  neck. 

Animal  with  a  short,  obtuse  foot ;  upper  tentacles  short,  lower 
very  email.     (7.  bidens  has  120  rows  of  60  teeth ;    G,  nigricans 
90TOW8  of  40  teeth,  each. 
I^tsMduUon,  386  epecies.     Europe,  Asia,  Mrwiai,  ^lA  ^wj&v . 
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Fossil,  20  species.  Eocene — .  Britam  and  France,  Coal- 
strata,  Nova  Scotia.   (Lyell.) 

C.  maxima,  Grat.,  Miocene,  Dax,  is  two  inches  in  length. 

Family  U.-^LncAciDiB.    Slugs. 

Shell  small  or  rudimentary,  usually  internal,  or  partly  con- 
cealed by  the  mantle,  and  placed  over  the  respiratory  cavity. 

Animal  elongated ;  body  not  di^inct  from  the  foot ;  head  and 
tentacles  retractile ;  tentacles  4,  cylindrical,  the  upper  pair  sup- 
porting eyes;  mantle  smaU,  shield-shaped;  respiratory  and 
excretory  orifices  on  the  right  side. 


Fii^.  124.    LimazSowerbii^Fir.    Brit. 

LiMAX,  L.     Slug. 

Type  L.  maximus.  PL  XH.,  Fig.  25.  (L.  cinereus,  Miiller,) 

Shell  internal,  oblong,  flat,  or  slightly  concave  beneath, 
nucleus  posterior ;  margin  membranous ;  epidermis  distinct. 

Animal,  foot  pointed  and  keeled  behind;  mantle  shield- 
shaped  on  the  front  of  the  back,  granulated  or  marked  with 
concentric  striae ;  respiratory  orifice  on  the  right  side,  near  the 
posterior  margin  of  the  mantle ;  reproductive  orifice  near  the 
base  of  the  right  ocular  tentacle ;  lingual  teeth  tricuspid,  those 
near  the  margin  simple,  aculeate.' 

The  slugs  are  connected  with  the  snails  by  Vitrina;  their  teeth 
are  similar,  but  have  more  elongated  cusps.  The  creeping-disk  or 
sole  of  the  foot,  extends  the  whole  length  of  the  animal ;  but  they 
frequently  lift  up  their  heads  like  the  snails,  and  move  their  ten- 
tacles in  search  of  objects  above  them.  They  often  climb  trees,  and 
some  can  lower  themselves  to  the  ground  by  a  mucous  thread. 
When  alarmed  they  withdraw  their  heads  beneath  the  mantle, 
as  in  Fig.  124.      Slugs   feed    chiefly  on   decaying  vegetable 
and  animal  substances ;  they  oviposit  at  any  time  of  the  spring 
and  summer  when  the  weather  is  moist,  and  bury  themaebr^^^ 
drought  and  frost.    Limax  nodilucua^  F ex .  ^^^Los^otax.^"^  ^^^% 
found  in  Tenenffe,  has  a  luminous  poro  in  \iift  -^o^^enss^  \i«^isst 
of  the  mantle. 
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Dietribution,  51  species.  Europe,  Canaries,.  Sandwich  Islands, 
A-Ustralia. 

Fossil f  Eocene—.  Britain.  The  Ancylus  f  lotus,  Edw.,  of 
^e  Isle  of  Wight,  appears  to  be  a  Limax. 

Suh-genus.     Geomalacus  {m<iculosus)  Allman.    Ireland. 

Shell  nnguiform.  Animal  with  a  mncus-gland  at  the 
extremity  of  the  tail ;  respiratory  orifice  near  the  right  anterior 
border  of  the  mantle. 

Anadenxts,  Heynemann,  1863. 

3hell  round,  calcareous,  nucleus  posterior ;  mantle  large  and 
rough;  respiratory  orifice  on  the  right  side  and  near  the 
middle  of  the  mantle ;  generatiye  orifice  distant  £rom  it  behind 
the  right  tentacle.  Dorsal  surface  not  ridge  1;  tail  without  a 
mucus-gland,  and  pointed. 
Distributiony  2  species.    Himalayas. 

Ingilabia,  Benson. 

Type  I.  bilineata,  Cantor,  Chusan. 

Synonym  ?  Meghimatium,  Hasselt. 

Animal  elongated,  tapering  behind,  entirely  coyered  by  a 
mantle ;  tentacles  4,  the  upper  bearing  eyes ;  die  lower  entire  ; 
respiratory  orifice  on  the  right  side,  near  the  front  of  the  mantle. 
Longitude  1|  inches.    6  species.    North  America,  China. 

Philomycus  (Raf.)  F§r.  =  Tebennophorus,  Bimiey,  1842, 
Boston  Society's  Journal  (Helix  Carolinensis,  Bosc)  is  also  a 
slug  with  a  long  mantle. 

Abion,  Ferussac.    Land-sole. 

Type,  A.  empiricorum,  Eer. 

Synonym,  Limacella,  Brard. 

SJiell  oval,  concave;  or  represented  by  numerous  irregular 
calcareous  granules. 

Animal,  slug-like;  respiratory  orifice  on  the  right  side, 
towards  the  front  of  the  mantle ;  reproductive  orifice  imme- 
diately below  it ;  tail  rounded,  slightly  truncated,  terminated 
by  a  mucus-gland.  Lingual  teeth,  as  in  linrnx;  A,  empiricorum 
has  160  rows  of  101  teeth  each.  The  land-soles  occasionally 
devour  animal  substances,  such  as  dead  worms  or  injured 
individuals  of  their  own  species.  They  lay  70-100  eggs  between 
May  and  September,  are  26-40  days  hatching,  and  attain  their 
yizi/  growiih.  in  a  year ;  they  begin  to  oviposit  a  month  or  two 
before  that  period.  The  eggs  of  A.  Kortenaia  «c^  ^«ot^  ^^^- 
P^orescent  for  the  Erst  fifteen  days.     (JBouci^T^.'^ 
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Distribution i  20  species.    Europe.    Norway,  Britain,  Spain, 

South  Africa. 
FosaiL    Newer  Pliocene,  Maidstone.     (Morris.) 
Fledrophorm  {cominus,  Bosc)  Fer.      5  species.     Teneriflfe ; 

represented  as  haying  a  small  conical  shell  on  the  tail ;  probably 

an  erroneous  observation. 

Parmacella,  Cuvier. 

Type,  P.  Olivieri,  Cuvier. 

Etymology y  parma,  a  small  shield. 

Synonym  ?  Peltella  (Americana),  Van  Beneden. 

SJiell  concealed,  oblong,  nearly  flat,,  apex  sub-spiral. 

Animal  vitrina-like,  with  an  ample  foot,  pointed  behind,  and 
frimished  with  a  mucus-pore ;  mantle  small,  shield-like  in  the 
middle  of  the  back,  partly  or  entirely  concealing  the  shell. 

P.  calymlata,  Sby.  (Cryptella,  Webb),  PI.  XII.,  Fig.  27,  is 
pateUiform,  with  an  exposed  papillary  spire. 

Distribution^  7  species.  South  Europe,  Canary  Islands,  North 
India. 

Janella,  Gray,  1850  (not  Grat.  1826). 

Synonymy  Athoracophorus  (!),  Gould. 

Type,  Limax  bitentaculatus,  Quoy.  Elongate,  limaciform, 
covered  by  a  mantle  with  free  margins ;  back  grooved;  tentacles 
2,  retractile,  rising  within  the  edge  of  the  mantle ;  respiratory 
orifice  to  the  right  of  the  dorsal  groove,  reproductive  orifice 
below  it  and  beneath  the  mantle. 

Distribution,  New  Zealand,  on  leaves. 

Aneitea,  Gray,  1860. 

Mantle  small  and  triangular,  tooth  strap  with  a  single  median 
tooth. 

Distribution,  1  species.  A.  Macdonaldii.  New  Hebrides,  New 
Caledonia. 

Parmarion,  Fischer.  1855. 

Sh^U  shallow,  partly  external;  mantle  large,  with  a  free 
margin  anteriorly,  but  covered  by  the  shell  posteriorly ;  genera- 
tive orifice  behind  the  right  tentacle. 

Distribution,  4  species.    India. 

TnrBONioPHORUS,  Humbert,  1863. 
Mantle  small,  triangular,  back  wiiib.  an  aliiLO^t  \Tsi^^T5»-^'*Ss^ft 
fuTiow;  teeth  with  wavy  edges. 
Diefrtbution,  3  species.    New  Soufh. 'Wales. 

o  3 
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ViQUEBNBLiA,  Deshayea,  ISST, 
Shell  internal,  radimentaiy,  oyal,  suborbicular,  eiightly  a 
ave  below,  and  thickened  at  the  eiigOB 


;  Eummit  sub -central. 


'  extremity 


Fig.  1!5.  nslasclla  Mlloloida,  />r.» 

Tbstacella,  Cuvier. 

Shell  amall,  oar-Hbaped ;  situated  on  the  posterit 
if  the  body. 

Animal,  sing-like,  elongated  and  tapering  towards  the  head ; 
lack  with  two  principal  lateral  fuirowa,  from  which  numerouB 
rein-like  grooves  ramify;  mantle  not  larger  than  the  shell; 
■espiratory  onfioe  on  the  right  side  beneath  snb  spiral  apex  of 
he  shell  reproductive  orifice  behind  the  right  tentacle  The 
festacella  13  eubterranean  in  its  habits  feeding  on  earth  worm'" 
ind  visiting  the  eurlaco  only  at  night  Its  bngual  membrane 
3  very  largo  and  wido  with  about  50  rowa  of  20  20  teeth 
rhich  dimmish  rapidly  in  size  towards  the  centre  each  tooth, 
s  slender,  barbed  at  the  pomt  and  abghtly  thickened  at  the 
Dase  and  furnished  with  a  projection  on  the  middle  of  the 
lostenor  side 


Fig  IMt 

g  Winter  and  dry  weather  the  Tesfacella  forms  a  sort 
n  the  ground  by  the  eiudation 
of  its  mucus     If  this  cell  is  broken  the 
La  animal  may  be  seen  completely  shrouded 
",  in  its  thm  opaque  white  mantle    which 
rapidlj  contracts  until  it  extends  but  a 
little  way  beyond  the  margin  of  the  shell 
Fig     127    represents    T     Mmgei    (lately 
■  of  a  ftaJf-gTown-Indivlrtoal ;  tifle  ^nv  ot  Bliell  on  tlw  UO,  and  tronl 
d.    Horn  specimeas  conunnnicatert  b^  Ai 
lingaal  membmna  ot  T.  kdiatoida.,  Iiom  it  vt'^««>i™ 
1;  olBolesdaie.     The  deatitlon  resemlile*  ttiat  •A  InntKiia, 
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• 

fotind  by  Mr.  Ounningtoii,  in  fields  near  Deyizes),  just  dia- 
tnrbed  from  its  sleep;  8,  the  shell;  m,  the  contracted 
mantle. 

Distribution,  3  species.  South  Europe,  Canary  Islands, 
Britain  (introduced). 

Fossil,  2  species.    Tertiary. 

Family  m. — ONcroiAD-ffi. 

Animal,  slug-like,  destitute  of  any  shell,  completely  covered 
by  a  coriaceous  mantle ;  tentacles  cylindrical,  retractile,  "with 
eyes  at  their  extremeties ;  foot  much  narrower  than  the  mantle 

Oncidium,  Buchanan. 

2'ype,  0.  TyphsB,  Buch. 

Etymology,  diminutive  of  onTcos,  a  tubercle. 

Animal  oblong,  convex,  tisually  tuberculated ;  head  with  2 
retractile  tentacles,  bearing  the  eyes;  mouth  covered  by  a  • 
notched  veil;  no  horny  jaws;  tongue  broad,  with  above  TO 
rows  of  lingual  teeth  (in  0,  celticum),  teeth  54.1.54;*  the 
central  teeth  minute,  triangular,  with  a  single  obtuse  spine; 
laterals  slightly  curved ;  heart  opistho-branchiate ;  respiratory 
orifice  posterior,  distinct  from  the  vent;  sexes  combined,  ^  organ  ^ 
under  the  right  tentacle,  §  at  the  posterior  extremity  of  the 
body. 

Distrihuiion,  16  species.  Britain,  Mediterranean,  Bed  Sea, 
Mauritius,  Australia,  Pacific. 

The  typical  Oncidia  live  on  aquatic  plants  in  the  marshes  of 
the  warmer  parts  of  the  Old  "World.  Those  which  frequent 
sea-shores  have  been  separated  under  the  name  Peronia,  Bl. 
(Onchis,  Per).  One  species  (0.  celticum)  is  found  on  the  coast 
of  Cornwall,  congregated  in  little  groups,  about  a  foot  or  two 
from  the  margin  of  the  sea,  where  the  waves  break  over  them. 
They  ascend,  and  descend,  so  as  to  maintain  their  distance  as  the 
tides  rise  and  fall ;  but  they  will  not  bear  long  immersion  in 
sea-water.     (Couch.) 

?  Buchanania  {pncidioides).  Lesson.  Named  after  Dr.  F. 
Hamilton  (Buchanan),  the  zoologist  of  India. 

Animal  oval,  entirely  covered  by  a  simple  mantle ;  respiratory 
orifice  in  the  centre  of  the  back ;  head  with  4  tentacles,  retractile 

♦  This  is  a  convenient  mode  of  stating  the  nuinber  ol  \\si  xxA  \ft«Xiv\a.  ^^jSClx^-^  \>»» 
meana  that  there  ia  a  eingle  (symmetrical)  tooth  Va  ttve  c«!i\.T*,teA^^>-^'=^'^'^^^^'^ 
symmetrical)  teetb  on  each  Bide.    If  the  nnmb  t  ot  ram  ol  VwiOa.  «a  Xfc»  ?|^^^^**^ 
taaae  is  known,  it  may  he  added  below,  thi  a— Peronia  MLcwiritiaarta,*^*^*^^ 
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beneatli  the  mantle ;  foot  oval,  much  smaller  than  the  mantle ) 
length  3^  inches.     Coast  of  Chili.     (Eequires  confirmation.) 

Taginultjs,  FIrussac. 

Type,  Y.  Taunaisii,  F^russac. 

Synonymy  Veronicella,  Bl. 

Animal  elongated,  slug-like,  entirely  covered  by  a  thick 
coriaceous  mantle,  smooth  or  granulated ;  head  retra^ctile  under 
mantle ;  tentacles  4,  upper  pair  slender,  cylindrical,  inflated  at 
the  tips  and  bearing  eyes,  lower  pair  short,  bifld ;  foot  linear, 
pointed  behind ;  sexes  united ;  g  oriflce  behind  the  right  ten- 
tacle, 2  niidway  on  the  right  side,  beneath  the  mantle; 
respiratory  and  excretory  orifices  at  posterior  extremity  between 
mantle  and  foot.  Inhabits  forests,  in  decayed  wood  and  under 
leaves. 

Distribution,  20  species.  West  Indies,  South  America,  India, 
Philippines, 

Family  IV. — ^LiMNJErD-ai. 

Shell  thin,  horn-coloured;  capable  of  containing  the  whole 
animal  when  retracted ;  aperture  simple,  lip  sharp ;  apex  some- 
times eroded. 

Animal  with  a  short  dilated  muzzle ;  tentacles  2 j  eyes  sessile 
at  their  inner  bases;  mouth  armed  with  an  upper  mandible, 
tongue  with  teeth  similar  to  Helix,  The  Limnseids  inhabit 
fresh  waters  in  all  parts  of  the  world;  they  feed  chiefly  on 
decaying  leaves,  and  deposit  their  spawn  in  the  form  of  oblong 
transparent  masses  on  aquatic  plants  and  stones.  They  fre- 
quently glide  beneath  the  surfjace  of  the  water,  shell  downwards, 
and  hybemate  or  sDstivate  in  the  mud. 

The  fresh-water  snails  (and  also  Neritina)  can  lower  them- 
selves from  aquatic  plants  by  a  mucous  thread,  and  re-aacend 
hy  the  same;  a  Physa  can  be  lifted  out  of  the  water  by  its  thread. 

JjUsnjrjl,*  Lamarck.    Pond-snail. 

Etymology,  Limnaios,  marshy. 
Type,  L.  stagnalis,  Fig.  128.    PI.  XII.,  Fig.  30. 
Shell  spiral,  more  or  less  elongated,  thin,  translucent ;  body- 
whorl  large,  aperture  rounded  in  front;  columella  obliquely 
twisted. 

Animal  with  a  short,  broad  head ;  tentacles  triangular,  com.- 
preBsed;  lin^Tial  teeth  (X.  stagnalia)  55.1.55,  about  110  rows, 
imtral  teeth,  minute,  laterals  bicus]^d.,  A3afi  iimst  cws^^jMc^^^st* 
*  '^^Jecdves  employed  aa  names  for  shellB  ^JwH^Taave  \h,ft  tcBDtoaaaft  \«rBi&i^\aw^ 


a  green  freah-Trater  algae ;  L.  itagnalu 


Fig.  138.  L.itiignaia. 

Dittrihitioa.  90  epeciea.  Europe,  Madeira,  India,  Chiua, 
North  America. 

Fostil,  70  species.    Wealden — .    Britain,  France. 

Suh-genw.  Amphipeplea,  Nileson.  A  glutinosa,  PI.  XII,, 
Fig.  31. 

Shell  globular,  hyaline. 

Anintal  with  a  lobed  mantle,  capable  of  expansion  over  flie 
shell,     5  epeoiee.    Europe ;  Philipj ' 


Fig.  ISS.  Cpllehra. 
CulLisiA,  Gray.     Chilian-snail. 
Example,  0.  pulehra,  D'Orbigny,  Fig.  129 
Synonym,  Dombeja,  D'Orbigny. 

SAeK  oTal,  thin,  ornamentfld  with,  dark  spots  or  wavy  bande 
columella  thickened,  with  one  or  two  strong  proroinent  folds. 

Diitrihution,   18  species.     South  America;  in  clear  running 
etreams. 
Fosiil,  1  species,  Miocene,  Eio  Negro,  Patagonia.    (D'Orb.) 

.PnrsA,  Drapamaud. 
Type,  P,  fontinalis,  PI.  SU.,  Fig.  32. 
Sfymoloffy,  Fhyta,  a  pouch. 
^^wnymt,  Bulm,  Adans.    Rivicola,  "EiMt.    l^Viaic'So*- 
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/SAc??  ovate,  sinistrally  spiral,  thin,  polished ;  aperture  rounded 
in  front. 

Animal  with  long  slender  tentacles ;  the  eyes  at  their  bases ; 
mantle  margin  expanded  and  fringed  with  long  filaments. 

P.  hypnorum  (Aplexa,  Fleming)  has  an  elongated  spire,  and 
the  mantle  margin  is  plain. 

FhysopaiSy  Krauss,  South  Africa,  has  the  base  of  the  columella 
truncated. 

Camptoceras  (terebras),  Benson,  India,  has  the  whorls  dis- 
united, ^nd  the  peristome  continuous. 

Distribution,  20  species.  North  America,  Europe,  South 
Africa,  India,  Philippines. 

Fossil,  43  species.  "Wealden — .    Britain,  France.   The  largest 
Hying  species  (P.  Maugerce,  Ecuador  ?)  is  15  lines  in  length.    A  - 
fossil  species  found  at  Grignon  measures  26  lines,  and  another 
equally  large  occurs  in  India. 

Ancylus,  GeoflEroy.    Eiver-limpet. 

Etymology,  Ancylus  (agkulos)  a  small  round  shield. 

Type,  A.  fluviatilis,  Muller.  PI.  :^II.,  Fig.  33  (Patella 
lacustris,  L.). 

Shell  conical,  limpet-shaped,  thin ;  apex  posterior,  sinistral ; 
interior  with  a  sub-spiral  muscular  scar. 

Animal  like  Limnsea;  tentacles  triangular,  with  eyes  at  their 
bases;  lingual  teeth  37.1.37,  in  120  rows,  centrals  small,  laterals 
with  long  recurved  hooks. 

Distribution,  49  species.  North  and  South  America,  Europe 
Madeira.     On  stones  and  aquatic  plants  in  running  streams. 

Fossil,  8  species.     Eocene,  Belgium. 

Sub-genera.  Velletia  (oblonga,  Lightfoot),  Gray.  (Acroloxus, 
Beck.) 

Shell  and  Animal  dextral ;  lingual  teeth  40,  in  75  rows.     3   , 
species.     West  Indies,  Europe. 

Fossil,  2  species.    Eocene.    Britain,  France. 

Latia,  neritoides.  Gray;  shell  limpet-like,  interior  with  a 
transverse  plate,  turned  up  and  notched  on  one  side.  2  species. 
New  Zealand. 

Planorbis,  Muller. 

Synonym,  **  Coret,"  Adans. 
T^j>e,  P.  comeus,  PI.  XII.,  Fig.  34. 
SAe//  discoldal,  dextral,  many -wheeled ;  o^ettvicQ  ccescentic, 
peristozne  thin,  iiiQOjn:^\Q\jQy  upper  maTgixi  "pToi^cMYTi^. 
•Animal  with  a  short,   round   foot  •,   TciesA  sVoi^t,  \^iv\.^0^^% 
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Blender,  the  eyes  at  their  inner  bases;  lingual  teeth  sub- 
qnadrate,  central  and  marginal  bicuspid,  laterals  tricuspid; 
excretory  orifices  on  left  side  of  the  neck. 

Some  species  of  Planorhia  haye  the  sutures  and  spire  deeply  sunk, 
and  the  umbilicus  flattened ;  specimens  occur  with 
the  spire  eleyated  (Fig.  130*).  P  contortm,  a  minute 
species,  has  above  6,000  teeth.  (Cocken.)  P.  corneus 
secretes  a  purple  fluid.  (Lister.)  P.  Jacustria  (Seg- 
mentina,  Pleming)  has  the  whorls  contracted  inter- 
nally by  periodic  septa,  3  in  a  whorl,  with  triradiato 
openings.  P.  armigenus  (Planorbula,  Haldeman)  rig.130. 
has  5  teeth  in  the  aperture  which  nearly  close  the  passage. 

Distribution,  145  species.  North  Ainerica,  Europe,  India, 
China. 

Fossil,  69  species.    Wealden — .     Britain,  France. 

Gundlachia,  ancyliformis,  Pfeiffer,  1850.  Fresh  waters.  Cuba. 

Shell  thin,  obliquely  conic;  apex  inclined  posteriorly;  base 
closed  for  two-thirds  by  a  flat,  horizontal  plate ;  aperture  semi- 
circular. 

Family  V. — Ajtbicxtlcdm. 

Shell  spiral,  coyered  with  homy  epidermis,  spire  short,  body- 
whorl  large ;  aperture  elongated,  denticulated ;  internal  septum 
progressively  absorbed. 

Animal  with  a  broad  and  short  muzzle,  tentacles,  2,  cylin- 
diical,  the  eyes  sessile  behind  them ;  mantle-margin  thickened ; 
orifices  as  in  the  snails;  foot  oblong;  sexes  united;  mouth 
with  a  homy  upper  jaw ;  lingual  teeth  numerous,  central  series 
distinct,  hooked,  tricuspid.  A.  livida  has  about  31  laterals 
(Lov§n) ;  another  species  examined  by  Mr.  Wilton  has  11 
large  laterals  and  about  100  smaller  {uncini)  on  each  side, 
gradually  diminishing  towards  the  edge  (Fig.  131) :  c,  central 
teeth;  I,  laterals. 


^H^ 


m^^^^^m 


Fig.  131. 


_ .,— -^TWf^o-""' 


The  AuriciilcR  frequent  salt-marshes,   damp   hollows,   and 
places  overflowed  by  the  sea ;    they  were  long  re^asda*!  ^& 
marine   animalsr^   and    their   shells    conivise^  -m^  ^o*^^  «i^ 
Tomateila  and  Btngicula, 

•  y.  marfftnatus,  \9x,    Eochdale,  comin\micatcd\)7  3 .  ^.  G«^oVB.>"Ea^* 
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Auricula,  Lamarck, 

Type,  A.  Judae.    PL  XII.,  Fig.  35. 

Etymology i  Auricula,  a  little  ear. 

Synonyms,  Cassidula,  Fer.  (not  Lam.).  Marinula  (pepita) 
King.     Geovula,  Sw. 

Shell  oblong,  with  thick,  dark  epidermis  ;  spire  obtuse ;  aper- 
ture long,  narrow,  rounded  in  front,  with  2  or  3  strong  folds  on 
the  inner  lip ;  outer  lip  expanded  and  thickened. 

Distribution,  94  species.  Philippines,  Celebes,  Feejees,  Aus- 
tralia, Peru. 

Fossil,  28  species.     ?  Neocomian — .    France. 


Fig.  132.  A.  auris-feUi,     (From  Eyd.  and  Soul.) 

A .  Judce  has  truncated  tentacles ;  the  typical  species  are  met 
with  in  the  brackish- water  swamps  of  tropical  islands,  on  the 
roots  of  mangroyes,  and  by  small  streams  within  the  influ- 
ence of  the  tide.  One  species  has  been  observed  by  Mr.  Adams 
in  nearly  2  fathoms  water. 

Suh-genera,  Polydonta,  Fischer,  P.  scarahceus,  PI.  XII,,  Fig. 
36.     (Scarabus  imbrium,  Montfort). 

Shell  oyal,  compressed;  spire  pointed,  many-whorled,  with 
lateral  varices ;  aperture  toothed  on  both  sides. 

Distribution,  34  species.  India,  Borneo,  Celebes,  Paciflc 
Islands.  Inhabits  moist  spots  in  woods  near  the  sea,  and  is 
wholly  terrestrial,  feeding  on  decayed  vegetables.  (Adams.) 
1  Tertiary  species. 

Pedipes  (afi:a),-Adans. 

Shell  ovate,  spirally  striated,  aperture  denticulated  on  both 
sides ;  the  animal  loops  in  walking,  like  truncatella. 

Distribution,  West  Indies,  Africa,  Philippines,  Pacific  Islands. 
Under  stones  on  the  sea-shore. 

Fossil,  5  species.    Eocene — .    Britain,  France. 

CoNOVULUS,  Lamarck, 

-^^,  a  coniformis,  Bnig.    PI.  XII.,  Fig.  37.    (=  Voluta 
ifoJTea,  L.  F) 

Synonyms,  IfeiampuB,  Montfort.    "BiicAoaVitaa.,  ^^ 
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Shell  obtusely  cone-shaped,  smooth ;  spire  short,  flat-whorled ; 
aperture  long,  narrow ;  lip  sharp,  denticulated  within ;   colu*  . 
mella  twisted  in  front ;  wall  of  the  aperture  wi£h  1  or  2  spiral 
plaits. 

Animal  with  short,  tapering,  and  rather  compressed  tentacles ; 
foot  divided  transversely  into  two  portions,  advanced  successively 
in  walking. 

Distributiony  56  species.  "West  Indies,  Europe.  In  salt- 
marshes  and  on  the  sea-shore.  The  British  species  have  thin 
ovate  shells,  with  the  spire  moderately  produced,  and  the  aper- 
ture oval.  They  form  the  sub-genus  Alexia  (denticulata), 
Leach. 

Fossil,  Eocene.    Britain,  France. 

Cakychitjm,  Miiller 

Type,  0.  minimum,  PI.  XII.,  Fig.  39. 

Synonym,  Auricolla,  Hartm. 

Shell  minute,  oblong,  finely  striated  transversely;  aperture 
oval,  toothed,  margin  thickened,  united  by  callus. 

Animal,  with  2  blunt,  cylindrical  tentacles;  eyes  black, 
sessile,  near  together,  behind  the  tentacles. 

JXstrihution,  9  species.  Europe;  North  America.  At  th3 
roots  of  grass  in  damp  places,  especially  near  the  sea. 

Fossil,  3  species.    Miocene — .    Europe. 


The  genus  Sijphonaria,  described  at  p.  281,  is  supposed -to  be 
pulmoniferous,  and  to  bear  somewhat  the  same  relation  to 
Aurictila  that  Ancylus  does  to  Limnaea,  The  lingual  dentition 
is  similar  to  Auricula ;  the  centre  teeth  are  distinct,  the  laterals 
numerous  and  hooked. 


Fig.  133.» 

Section  B. — OPEEcniATA.t 
The  Operculated  land-snails  are  exceedingly  like  periwinklea 

•  Siphonana  species  from  the  Cape ;  three  rows  of  teetti,  c  cetv\x«i3L,l\BXMS^,Vt^s^^ 
preparation  \>yJ.  W.  Wiltm,  Esq.,  of  Gloucester.  »^^ 

f  P/ianera'pneumona  (open-lnnged),  Gray.    The  ajccoxwvt  ol  V5»^&  \|,tc?K^  ^*  ^^^ 
taken  from  the  catalogue  prepared  by  my  friend  Dr.  Baird. 
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{lUtorince),  and  chiefly  differ  from  them  in  the  situations  they 
inhabit,  and  the  medium  respired.  They  haye  a  long  truncated 
muzzle,  2  slender  contractile  tentacles,  and  the  eyes  are  sessile 
on  the  sides  of  the  head.*  The  mantle-margin  is  simple,  and 
the  pulmonary  cavity  is  situated  on  the  back  of  the  neck,  and 
quite  open  in  front.    Lingual  ribbon  narrow ;  teeth  7-ranked. 


Fig.  184.  Lingual  teeth  of  Cydopkorus.^ 

The  sexes  are  distinct ;  the  shell  is  spiral,  and  closed  by  an 
operculum,  presenting  many  beautiful  modifications  of  structure 
characteristic  of  the  smaller  groups,  which  are  often  peculiar 
to  limited  regions,  as  in  the  Helicidce.  The  oldest  fossil  species 
are  found  in  the  Eocene  Tertiary. 

Family  YI.— CYCLOSTOMrD-aB. 

Shell  spiral,  rarely  much  elongated,  often  [depressed,  spirally 
striated;  aperture  nearly  circular;  peristome  simple.  Oper- 
culum distinctly  spiral. 

Animal  with  the  eyes  on  slight  prominences  at  the  outer 
bases  of  the  tentacles ;  tentacles  contractile  only ;  foot  rather 
elongated.  . « •  j' 

Oyclostoma,  Lamarck. 

Etymology,  Cyclos,  circle,  stoma,  mouth. 

Type,  0.  elegans,  PI.  XII.,  Fig.  40. 

Synonym,  Leonia  (mammillaris)  and  Lithidion,  Gray. 

Shell  turbinated,  thin,  axis  perforated;  aperture  oval; 
peristome  continuous,  siniple,  straight  or  expanded ;  epidermis 
very  thin.     Operculum  shelly,  pauci-spiral. 

*  The  tentacles  of  the  kelicida  are  retractile  by  inversion  (p.  18),  those  of  tiia 
^^c/cw/ifmu&e  are  contractile  only. 
t  C.  a^ta/um,  Sby.  (originaJ).    From  a  Bpecimei\gB43a.cte^\i7  5."^.\«i^«l^"EMt^„ 
oji  the  Btepa  of  the  great  idol-temple  of  Moulmeixi,"Birnv8ii. 
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Animal  with  clavate  tentacles ;  sole  of  the  foot  divided  by  a 
longitudinal  groove,  the  side  moved,  altematelr  in  walking; 
the  end  of  the  long  muzzle  is  also  frequently  applied,  as  by  the 
looping-snails  (Truncatellse),  and  used  to  assist  in  climbing. 


Fig.  155.  Cj/clostoma  degoM^  from  Charlton,  Kent. 

Diatrihution,  above  160  species.  South  Europe;  Africa, 
Madagascar.  The,  only  British  species,  G,  eleganSy  is  found  on 
calcareous  Soils;  it  ranges  to  the  Canaries  and  Algeria,  and 
occurs  fossil  in  the  newer  Tertiaries.  Nearly  half  the  species 
have  the  whorls  spirally  keeled,  and  have  been  distinguished 
under  the  name  Tropidophora  by  Troschel.  They  are  found 
in  Madagascar  and  the  adjacent  islands  and  coast  of  Africa. 
-Foml,  40  species.    Eocene,  Europe. 

Sub-genera,  Otopoma,  foliaceum.  Gray.  Shell  sub-globose, 
umbilicated ;  peristome  with  an  ear-like  process  covering  part 
of  the  perforation.  Bistrihutiorif  15  species.  Arabia,  Mada- 
gascar, China,  New  Ireland. 

Chodnopoma^  lincina,  Pfeiflfer.  Shell  often  a  little  decollated ; 
peristome  usually  double,  the  outer  edge  angularly  expanded. 
Lincina  (labeo),  Br.,  has  the  last  whorl  produced.  Jamaicia 
(anomala),  0.  B.  Adams,  has  the  operculum  convex.  Distribution, 
70  species.    West  Indies,  and  a  few  in  Tropical  America. 

Ciatula  (fascia).  Gray.  =  Tudora,  megacheila.  Gray.  Shell 
ovate  or  elongated,  apex  usually  decollated,  peristome  free; 
operculum  with  a  thin  shelly  outer  coat.  Chondropomay  semi- 
labre,  Pfr.,  differs  in  the  operculum  being  "  sub-cartilaginous." 
Distribution^  about  70  species.  West  Indies ;  Tropical  America, 
8  species. 

JRealia,  hieroglyphica.  Gray.    =^  Hydrocsena  (part)  Parreyss, 
Omphalotropis,  Pfr.  Liarea  (Egea),  Gray.  Bourciera,  helicinse- 
fonhis,  Pfr.     Shell  turreted  or  turbinate,  perforated ;  peristome 
simple,  straight  or  expanded;  operculum  pauci-spiral,  homy. 
Distribuiiony  17  species.    Canaries,  ?Mauritl\va,  P«»R^'c>\A«sAa. 
(Ecuador,  BouTciera.) 
I^omaiias,  macuJatum,    Studer.      JSJicXl  BlesAet^  \x«ass'S«f^1 
eM&ted;  peristome  reflected;    opercxilvim.  coc^TiXa.^^^^^^  ^^ 
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camerated  within.  Distribution^  18  species.  South  Europe; 
Corfu,  India. 

Adamsiella  (mirabilis)  Pfeiffer,  1851  =  Choanopoma,  Pfr. 
(part)  1847.  **  Operculum  thin,  rather  cartilaginous."  JDiatrihu' 
tioriy  12  species.  Jamaica,  Demerara.  Named  after  the  late 
Professor  C.  B.  Adams,  of  Amherst,  Massachusetts. 

CyclotopsiSy  Blanford.  Asia. 

PFbrussina,  Grateloup. 

Etymology y  named  in  honour  of  Baron  Ferussac. 

Typty  F.  anastomaeformis,  Gr. 

Synonym^  Strophostoma,  Desh. 

Shell  rounded,  depressed,  umbilicated;  whorls  transversely 
striated  above,  spirally  keeled  below ;  aperture  turned  obliquely 
upwards,  peristome  simple.     Operculum.  ? 

Fossil y  5  species.    Miocene — .    Dax ;  Turin. 

CYCLOPnoRUS,  Montfort. 

Etymology^  Cyclos,  circle,  phoreuSy  bearer. 

Typsy  0.  involutus,  PL  XII.,  Fig.  41. 

Shell  depressed,  openly  umbilicated;  aperture  circular; 
peristome  continuous,  straight  or  expanded ;  epidermis  thick  ; 
operculum  homy,  many-whorled.  ' 

Animal  with  long,  slender  pointed  tentacles;  foot  broadly 
expanded,  not  grooved. 

DistributioHy  about  150  species.  India,  Philippines,  New 
Zealand,  Pacific  Islands,  Tropical  America.  C.  gibhuSy  Fer. 
(Alycaeus,  Gray),  has  the  last  whorl  distorted.  G.  comu-vena- 
toriumy  Sby.  (Aulopoma,  Troschel),  Ceylon,  has  the  peristome 
free  when  adult ;  the  operculum  is  larger  than  the  aperture, 
and  reflected  over  it. 

Sub-genera.  Pterocyclos  (rupestris),  Benson.  Myxostoma  and 
Steganostoma,  Troschel.  Shell  depressed,  nearly  discoidal, 
widely  umbilicated ;  peristome  expanded,  produced  into  a  little 
wing  at  the  suture;  operculum  sub-cartilaginous,  spirally 
lamellated.  Distribution,  16  species.  India,  Ceylon,  Birmah, 
Borneo  ? 

Cydotus  (fuscescens),  Guilding  (Aperostoma,  Troschel).     Shell 
depressed,    widely    umbilicated;    operculum    shelly,    whorlo 
numerous,  with  raised  margins.    DistHbutiony  44  species.   "West 
Indies,  Tropical  America,  India,  Asiatic  Islands.  Fossily  Eocene,^ 
Isle  of  Wight     (F.  Edwards). 

Xep^qpoma  (perlucidum),  Pfeiffer.     SKcll  V^3Li\ATi«^\fc^,^Tva\«t£i<^ 
^':nj>le,  rejected;    operculum  menibtaDLOXkS.    Bistributiou^  ^^ 
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species.  Philippines,  India,  New  Guinea,  New  Zealand,  Pacific 
Islands. 

Lomastoma*  (cylindraceum),  Guild.  (Farcimen,  Troecliel.) 
SJidl  oblong  or  pupa-shaped,  scarcely  perforated,  aperture 
circular ;  operculum  thin,  horny,  many-whorled,  flat.  Distri- 
Jmtion,  19  species.  West  Indies,  Tropical  America,  Canaries, 
India,  Mauritius.  Fosailf  Eocene — .  Paris  and  Isle  of  Wight. 
(E.  Forbes.) 

Oraspedopoma  (lucidum),  Pfr.  Shell  turbinate,  rimate,  a  little 
contracted  near  the  aperture ;  operculum  round,  homy,  many- 
whorled.  Distribution^  3  species.  Madeira,  Palma.  Fouily 
Eocene — •.    Isle  of  Wight,  Madeira. 

Ccdavlvs  (tortuosus),  Pfr.  Shell  pupa-shaped,  with  the  base 
keeled,  producing  a  channel  in  the  front  of  the  aperture  ;  oper- 
culum circular,  homy,  the  whorls  easily  separable.  Distribu' 
tion,  6  species.     Ceylon. 

i>ti?2bm77u;^tna  (folliculus),  Benson.  Shell  minute  (1  species 
sinistral),  conical,  with  costulated  whorls ;  peristome  double ; 
operculum  homy,  multi-spiral.    Distribution,  3  species.    India. 

Opisthophorus,  Benson,  1855.  0.  biciliatus,  Mouss.  Shell 
like  Fterocydoa ;  operculum  double,  margin  grooved,  interior 
concamerated.  Distribution,  4  species.  Singapore,  Borneo, 
Jaya. 

Hybooystis,  Benson,  1859.  Shell  distortedly  ovate;  aperture 
circular,  interior  peristome  deeply  notched.  Operculum  shelly, 
thick,  multi-spiral. 

PuPiNA,  Vignard. 

Type,  P.  bicanaliculata,  Sby.  PI.  XII.,  Fig.  42.  Australian 
Islands. 

Shell  sub-cylindrical,  usually  polished;  aperture  circular, 
penstomethickened,  notched  in  front  and  at  the  suture ;  oper- 
culum membranous,  narrow- whorled.  P.  grandis,  Forbes,  has 
a  dull  epidermis. 

Distrihution,  11  species.  Philippines,  New  Guinea,  New  Ire- 
land, LouisiadeS. 

Sub-genus,  Bhegostoma  (nunezii),  Hasselt.    Aperture  with  a 
narrow  channel  in  the  middle  of  the  columellar  side.    6  species. 
Philippines,  Nicobar.     In  B,  Lubricum  (Callia,  Gray)  the  sinuH 
is  obsolete.     R,  pupiniforme  (Puprnella,  Gray)  is  TjerfoT:*.^^,^^ 
and  has  a  dull  epidermis. 

•  Abridged  from  Meffoloma-stoma ,    Swainaon,  "wlio  ^>3A\c\oxaVj  c:vs!V»S^^^^^^^'*^ 
pmpoateroaBly  long  nmioa,  Allowed  tJiia  to  remain. 
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Heuoina,  Lamarck. 

Type,  n.  Neritella,  Lam. 

SynonyTMy  Oligyra,  Say.  Fachytoma,  Sw.  Amptiltma,  £L 
Pitonillns,  Montfort. 

Shdl  globose,  depressed  or  keeled,  callous  beneath ;  aperture 
squarish,  or  semi-lunar ;  columella  flattened ;  peristome  simple, 
expanded ;  operculum  sheUy  or  membranous,  squarish  or  semi- 
oyate,  lamellar. 

Animal  like  Cyclophorua;  lingual  teeth  3.1.3.     (Gray.) 

DistriJmtion,  162  species.  West  Indies,  Tropical  .^jnerica, 
Pacific  Islands,  Australian  Islands,  Philippines. 

Sub-genera,  Lucidella  (aureola),  Gray.  Peristome  more  or 
less  toothed  internally.  8  species.  West  Indies,  Tropical 
America. 

Trochatella  (pulchella),  Sw.  Shell  not  callous  beneath ;  peri- 
stome simple,  expanded.    West  Indies  20  species,  Yenezuela  1. 

Alcadia,  Gray.  A.  Brownei,  PI.  XII.,  Fig.  43.  Jamaica, 
Shell  helix-shaped,  often  velvety,  callous  beneath ;  columella 
flattened,  straight;  peristome  slit  in  front;  operculum  shelly, 
semi-ovate,  with  a  tooth-like  process  adapted  to  the  slit  in  the 
peristome.  Distribution,  17  species.  Cuba,  Jamaica,  and  Hayti. 

Stoastoma,  0.  B.  Adams, 

Etymology y  atoa,  pillared,  stoma,  mouth. 

Type,  S.  pisum,  Ad. 

Shell  minute,  globose-conic  or  depressed,  spirally  striated; 
aperture  semi-oval;  peristome  continuous;  inner  margin 
straight,  forming  a  small  spiral  keel  round  the  imibilicus; 
operculum  shelly,  lamellar. 

Distribution,  19  species.  Jamaica.  8,  succineum  (Electrina, 
Gray)  has  smooth  whorls.  I.  Opara,  Polynesia.  60  new  species 
have  been  added  by  the  Hon.  E.  Chitty,  who  divides  them 
among  several  new  genera. 

Family  VII.— Aciotjudje. 

Shell  elongated,  cylindrical ;  operculum  thin,  sub-spiral. 

AvAm>al  with  the  muzzle  rather  produced,  slender  and  trun- 
cated ;  eyes  sessile  on  the  upper  part  of  the  head,  behind  the 
base  of  the  slender  tentacles;  foot  oblong,  short,  pointed 
behind. 

AcicuLA,  Hartmaim* 
^i^J>^,  A.  fasca,  PL  XII.,  Fig.  44. 


GASTEBOPOPA.  311 

Synonym,  Acme  and  Acmaea,  Hartmann.* 

Shell  minute,  slender,  nearly  imperforate ;  peristome  sHghtly 
thickened,  margins  sub-parallel,  joined  by  a  ^lin  callus ;  oper- 
culum hyaline. 

DuiriiuUon,  7  species.  Britain,  Germany,  Prance ;  Vanicoro 
(on  leaves).  A,  fuaca  jb  found  in  low,  marshy  situations,  at  the 
roots  of  grass ;  it  occurs  fossil  in  the  Newer  Pliocene  of  Essex. 
(J.  Brown.) 

Geomelania,  Pfeiffer. 

Type,  G.  Jamaicensis,  Pfeiffer. 

Etymology,  Oe,  the  ground  (i.e.  terrestrial). 

Shell  imperforate,  turreted ;  aperture  entire,  effused ;  pori- 
stome  simple,  expanded ;  margins  joined,  basal  produced  into  a 
tongue-shaped  process ;  operculum  oyal,  pellucid,  whorls  few, 
rapidly  enlarging. 

B-istrihution,  21  species.    Jamaica. 

Order  in. — Opistho-branchiata. 

Shell  rudimentary  or  waihting.  Branchice  arborescent  or 
fasciculated,  not  contained  in  a  special  cavity,  but  more  or  less 
completely  exposed  on  the  back  and  sides,  towards  the  rear 
{opisthen)  of  the  body.     Sexes  united.     (M.  Edwards.) 

The  molluscs  of  this  order  may  be  termed  sea-slugs,  since 
tlie  shell,  when  it  exists,  is  usually  small  and  thin,  and  wholly 
or  partially  concealed  by  the  animal.  When  alarmed  or 
removed  from  their  native  element,  they  retract  their  gills  and 
tentacles,  and  present  such  a  questionable  shape  that  the  inex- 
perienced naturalist  will  be  likely  enough  to  return  them,  with 
the  refuse  of  the  dredge,  into  the  sea.  Their  internal  structure 
presents  many  points  of  interest ;  in  some' the  gizzard  is  armed 
with  homy  spines,  or  large  shelly  plates ;  in  others  the  stomach 
is  extremely  complicated,  its  ramifications  and  those  of  the 
liver  being  prolonged  into  the  papillae,  which  are  said  to  bo 
branches  of  the  respiratory  organ.  The  tongue  is  always  armed, 
but  the  number  and  arrangement  of  the  lingual  teeth  is  ex- 
ceedingly variable,  even  in  the  same  family ;  usually  the  dental 
niembrame  is  broad  and  short,  with  many  similar  teeth  in  each 
row. 

The  lingual  dentition  is  extremely  varied  in  tha  BuUidot,    \ss^ 

•  An  given  In  the  flame  year,  1821,  the  nsme  iicmaea  \\wVr^  \ife«tv  cns^trst?^"^ 
Etchacboltx  for  a  genua  of  Umpeta ;  Aeieula  tiaa  been  teVaiue^  Xi^  ^l«SSl«t  \>5^^  ^'tv 
far  thia  land-atieU, 
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Fig.  136.  Philine  aperta.    (WiltOh.) 


Philine  aperta  there  is  no  central  tooth ;  and  the  laterals,  which 
increase  rapidly  in  size  backwards,  have  a  finely  denticulated 
membranous  inner  edge. 
In  Tomatella  and  Bulla  (physis)  the  rachis  is  unarmed,  and 

the  lateral  teeth  are  nume- 
rous and  similar ;  in  Acera, 
Cplichna,  and  Amphisphyra 
there  is  a  minute  central 
looth. 

The  alimentary  canal  ter- 
minates more  in  the  rear  of 
the  body  than  in  the  other 
univalve  shell-fish.*  The 
gills  are  behind  the  heart, 
and  the  auricle  behind  tho 
ventricle ;  conditions  whieh 
Tharacterise  tho  embryonic 
state  of  the  mollusca  generally. 

Comparatively  little  is  known  of  the  geographical  distribution 
of  these  animals ;  they  have  been  found  wherever  the  requisite 
search  has  been  made,  and  are  probably  much  more  numerous 
than  at  present  estimated.  Considerable  additions,  however, 
have  been  made  to  our  knowledge  on  this  subject  by  the 
researches  of  Kelaart  in  Ceylon  and  A.  Adams  in  the  Chinese 
seas.  The  shell-bearing  genera  flourished  in  the  period  when 
the  secondary  strata  were  deposited.  The  living  species  are 
chiefly  animal-feeders,  preying  on  other  shell-fish  and  on 
zoophytes. 

Section  A.— TEcri-BRANOHiATA.t 

Animal  usually  provided  with  a  shell,  both  in  the  larval  and 
adult  state ;  branchise  covered  by  tho  shell  -or  mantle ;  sexes 
united. 

Family  I.~Torkatellid^. 
Shell  external,  solid,  spiral  or  convoluted;  sub-cylindrical; 


*  In  the  cuttle-fishes  and  pteropods  it  is  bent  upon  itself  ventrally^  in  the  sea-snails 
dorsally,  tenninating  in  front,  near  it((  origin ;  the  vascular  s^^tem  partakes  of  this 
flexure^and  the  gills  are  in  advance  of  the  heart.    (Huxley.) 
/  J/ona-pJeuro-dranchiata,   BL     Pomato-branchiay  (from  porno,  a  lid).    Wiegm. 
22ie  order  Tecti-branchiata  of  Cuvier  included  only  tVve  iaxsaVj  BvUidtt ;  \\.S&\i«t% 
aade  to  comprise  the  Jnfero^anchs  aUo ;  no  object  be\x\g  gpAW«i«k.\>^  XXv^xax^^^^i^s^- 
tioa  of  descriptive  epitbeta. 
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apertxire  long  and  xisurow;  columella  plaited;  sometimes 
operculated. 

Animal  with,  a  flattened,  disk-like  head,  and  broad  obtuse 
tentacles ;  foot  ample,  furnislied  with  lateral  and  operculigerous 
lobes. 

The  shells  of  this  family  are  chiefly  extinct,  ranging  jfrom  the 
period  of  the  coal  strata,  and  attaining  their  greatest  develop- 
ment in  the  cretaceous  age.  Tomatella  is  essentially  related^to 
Bullay  but  presents  some  resemblance  to  the  PyramtdelUdce  in 
its  plaited  and  operculated  aperture  ;  in  Tomatina  the  nucleus, 
or  apex,  is  sinistral.  The  spiral  striae  which  ornament  many 
of  the  species  are  punctate,  as  in  the  Bullidse ;  and  the  outer 
lip  often  remarkably  thickened,  as  in  Auricula. 

TORNATELLA,  Lamarck. 

Type,  T.  tornatilis,  PI.  XIV.,  Fig.  1. 

Synonyms,  Actseon,  Montf.  (not  Oken),  Dactylus  (solidulus), 
Schum.    ?  Monoptygma  (elegans),  Lea. 

Shell    solid,   ovate,   with  a    conical,   many-whorled    spire; 


Fig.  137. 

spirally  grooved  or  punctate-striate  ;  aperture  long,  narrow, 
rounded  in  front ;  outer  lip  sharp ;  columella  with  a  strong, 
tortuous  fold ;  operculum  homy,  elliptical,  lamellar. 

Animal  white ;  head  truncated  and  slightly  notched  in  front, 
furnished  posteriorly  with  recumbent  tentacular  lobes,  and 
small  eyes  near  their  inner  bases;  foot  oblong,  lateral  lobes 
slightly  reflected  on  the  shell.  Lingual  teeth  12.12,  similar, 
with  long  simple  hooks. 

Dutributimi,  16  species.  United  States,  Britain,  Senegal, 
Eed  Sea,  Philippines,  Japan,  Peru.  T,  tomaliUa  inhabits  deep 
water — 60  fathoms.     (Forbes.) 

Fossil,  70  species.  Trias — Lias — .  North  Ameiica,  Eui^ope, 
South  India. 

Stih-genera.    Cy ZiWn^^^  (Llhwyd),  LyceU.    0.  \kQJw\?aB,  ^Jtrj* 
PL  XIV.,  Fig,  2.     (A.)  Shell  smooth,  Blendex,  svxb-^i'N^^^^^'*^^ 
spire  email,  aperture  long  and    narrow,    co\v3iTcve\\^  ^owtA^^- 

P 
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twisted,  and  directed  slightly  outwards.   \B,)  Shell  oval,  spire 
sunk,  whorls  with  acute  margins.     Bath  Oolite,  Britain. 

ActeoniTha,  D'Orbigny.  Tomatellse  "  without  columella 
plaits,"  30  species.    Garb. — Portlandian  (including  Cylindriiea), 

Acteonellaf  D'Orbigny.  A.  Eenauxiana,  PI.  XIV.,  Fig.  3. 
Shell  thick,  cone-like  or  convoluted,  spire  short  or  concealed, 
aperture  long  and  narrow,  columella  with  3  strong  and  regular 
spiral  plaits  in  front.  Distrilmtion,  18  species.  Chalk ;  Britain, 
France.     . 

Acteon  Cahanetiana,  D'Orbigny.  {Itieria,  Matheron,  1842), 
Coral-rag,  France,  belongs  to  the  genus  Nerincea  (DK)rbigny), 
p.  244. 

CufULiA,  Gray. 

ryi)6,  C.  avellana,  PI.  XIV.,  Fig.  4. 

Synonymsy  Avellana  and  Ringinella,  D'Orbigny. 

Shell  globular,  thick,  spii'ally  grooved  and  punctate,  spire  • 
small ;  aperture  narrow,  rounded  and  sinuated  in  &*ont ;   outer 
lip  thickened  and  reflected ;  crenulated  inside,  columella  with 
several  tooth-like  folds. 

Fossil,  21  species.    Neocomian — Chalk.     Britain,  France. 

EiNGiOTJLA,  V.  p.  222,  PI,  v.,  Fig.  21. 

Globiconcha,  D'Orbigny. 

TypCy  G.  rotundata,  D'Orbigny. 
Fossil,  6  species.     Chalk.    France. 

Shell  ventricose,  smooth,  aperture  crescent-shaped,  simple, 
not  toothed  or  thickened  on  the  columellar  side. 

Vabigera,  D'Orbigny.  1850.* 

TypCy  V.  Guerangi,  D'Orbigny. 

Fossil,  8  species.     Neoo : — .     Chalk.     France. 

Shell  like  Glohiconcha,  but  with  lateral  varices. 

Tylostoma,  Sharp.     1849. 

Type,  T.  Torrubiae,  Sharp. 

Ftymology,  Tulos;  a  callosity,  stoma,  mouth. 

/S/ieZZ  ventricose,  smooth  or  punctate-striate,  spire  moderate, 
aperture  ovate-lunate,  pointed  above,  rounded  in  iront ;  outer 
lip  periodically  (once  or  twice  in  a  whorl)  thickened  inside  and 
expanded,  rising  slightly ;  inner  lip  callous,  spread  over  body- 
whorl. 
Mafrtdution,  4  species.    L.  Cretaceous  rocks,  Portugal. 

*  The  datea  of  M.  D'Orbigny's  genera,  0veti  Uv^Jaa  Prodran«  dc  PaleQutoU>g\r,'^^ 
dates  of  mventian;  the  namea  wero  not  putoUsUed,  \1nfiiBXv7  \aa\Bs\twk,  \s5A\s.  ^^^Jc* 
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?  Pteeodonta,  D'Orbigny. 

Type^  P.  inflata,  D'Orbigny. 

Fossil,  8  species.     Chalk.    France. 

Shell  oblong,  ventricose,  spire  elongated  i  aperture  oyal,  lip 
sligbtly  expanded,  notched  in  front,  and  with  a  tooth-like  ridge 
internally,  remote  from  the  margin. 

?  TORNATINA,  A.  Adams. 

Type,  T.  voluta.  ^  PI.  XIV.,  Pig.  5. 

Shdl  cylindrical  or  fusiform,  spire  conspicuous,  apex  sinistral, 
suture  channeled,  columella  callous,  1 -plaited. 

Animal  with  a  broad,  trigonal  head,  rounded  in  front ;  ten- 
tacular lobes  triangular,  with  eyes  at  their  outer  bases ;  foot 
short,  truncated  in  front. 

Diatrihutiorii  24  species.  West  Indies,  United  States,  Medi- 
terranean, Philippines,  China,  Australia.  On  sandy  bottoms, 
ranging  to  35  fathoms.     (Adams.)    ^ 

Fossil y  13  species.     Tertiary. 

Volvula,  Adams  (Bulla  acuminata,  Brug.),  is  a  small  con- 
voluted shell,  with  the  spire  concealed,  and  the  columella 
obsoletely  folded;  it  is  referred  to  Cylichna  by  Loyen,  to 
Ovulum  by  Porbes.  •  DistHhutioriy  12  species.  Britain,  Medi- 
^   terranean,  Asia.    Fossil,  Pliocene — .    Suffolk. 

Family  II. — Btjllid^.    • 

/S^AeZZ  globular  or  cylindrical,  convoluted,  thin,  often  punctate- 
striated  ;  spire  small  or  concealed ;  aperture  long,  rounded  and 
sinuated  in  front ;  lip  sharp.    No  operculum. 

Animal  more  or  less  investing  the  shell;  head  a  flattened 
disk,*  with  tentacular  lobes,  often  united ;  eyes  immersed  in  the 
centre  of  the  disl;,  or  wanting ;  foot  oblong,  furnished  with  a 
posterior  lobe  {meta-poditim),  and  side-lobes  {epipodia) ;  gill 
single  on  the  right  side  of  the  back,  covered  by  the  shell ; 
mantle-margin  simple  or  expanded,  and  enveloping  the  shell. 
Lingual  dentition  very  various;  central  teeth  often  wanting, 
laterals  single  or  numerous.  Gizzard  armed  with  calcareous 
plates.     Sexes  united. 

♦  Tlie  cephalic  expansion  of  the  Bullidse  is  formed  "by  I'iift  iMswsvv  cA  >ii^  ^ows^  «sA 
oral  tentacJea,   {Cuvier.)    TliQ  tentacular  lobes,  or  poBlenot  ^axt  ol  Wx^  ^€«.,  Sa  wc^ 
plied  with  nerves  from  the  olfactory  ganglia ;  the  anterior  povXioTi  qI  VVft  ^\SiK.x«ie«N?»'^ 
tauuibea  from  the  labial  uerve,  which  comes  from  tlie  ttoiil  m«rgitv  ol  ^<&  c^x€w«^<v* 

p2 
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The  BulUdod  are  animal  feeders ;  they  are  said  to  use  their 
lateral  lobes  for  swimming.  About  150  recent  species  have 
been  described  by  Mr.  A.  Adams  in  Sowerby's  Thesaurus  Con^ 
chyliorum.  Fossil  species  date  from  th^  lower  Oolites ;  one  is 
found  in  the  Aralo-Caspian  formation. 

Bulla,  Lamarck.    Bubble-shell. 

Type,  B.  ampulla,  PL  XTV.,  Fig.  6. 

Synonymy  Haminea  (hydatis),  Leach. 

Shell  oval,  ventricose,  convoluted,  external  or  only  partially 
invested  by  the  animal ;  apex  perforated ;  aperture  longer  than 
the  shell,  rounded  at  each  end ;  lip  sharp. 

Animal  with  a  large  cephalic  disk,  truncated  in  front,  bilobed 
behind,  the  lobes  laminated  beneath;  eyes  sub-central,  immersed 
or  warfting ;  lateral  lobes  very  large,  reflected  on  the  sides  of 
the  shell,  posterior  lobe  covering  the  spire ;  foot  quadrate ; 
gizzard  famished  with  3  chiton-like  plates ;  teeth.  P 

Bulla  naucum  {Atys,  Montf.  Alicula,  Ehr..  lioxania,  Leach). 
PI.  XIV.,  Fig.  7 ;  has  the  columella  twisted,  and  the  spire 
entirely  concealed. 

Distrihutiony  60  species.  In  all  temperate  and  tropical  seas, 
especially  on  sandy  bottoms,  ranging  from  low  water  to  25  or  30 
fathoms. 

Fossily  70  species.  Oolite — .  South  America,  United  States, 
Europe. 

Sub-genera  ?  Crypt-opthalmus  (smaragdinus),  Ehr.  Eed  Sea. 
Shell  scarcely  convolute,  fragile,  oval,  convex,  without  spire  or 
columella.  Animal  semi-cylindrical,  head  with  short  tentacular 
lobes,  eyes  .  small,  concealed  under  the  lateral  margins  of  the 
head,  mantle  and  lateral  lobes  enveloping  the  shell. 

PhaneropthalmuSy  A.  Adams.  (Xanthonella,  Gray)  B.  lutea, 
Quoy,  New  Guinea.  Shell  oval,  convex,  pointed  behind, 
columella  margin  with  a  curved  process.  Animal  long,  cylin- 
drical, head  with  short  tentacular  lobes,  eyes  in  middle  of  disk, 
lateral  lobes  enveloping. 

LinteriUy  A.  Adams  (Glauconella,  Gray ;  Smaragdinella,  A. 
Adams),  BuUa  viridis.  Bang.  PI.  XTV.,  Fig.  8.  Shell  oval, 
widely  open,  showing  the  rudimentary  internal  spire.  Animal 
with  a  squarish,  disk-like  head,  eyes  sessile  in  the  centre ; 
mantle  not  investing;  a  posterior  lobe;  lateral  lobes  envelop- 

AcEBA,  MuWeT. 

^S^pe,  A.  buUata,  Tl.  XIV.,  Fig.  9. 
^^t/moloffy^  Akeros,  hornless. 
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Shell  thin,  flexible,  globosely-cylindrical,  spire  truncated, 
whorls  channeled ;  aperture  long,  expanded  and  deeply  sinuated 
in  front,  outer  mar^n  disunited  at  the  suture ;  col*(imella  open, 
exposing  the  whorls. 

Animal  with  a  short  and  simplehead-lobe,  truncated  in  front 
and  eyeless ;  lateral  lobes  nearly  concealing  the  shell ;  lingual 
teeth  hooked  and  serrulate,  laterals  about  40,  narrow,  claw- 
shaped  ;  gizzard  armed  with  homy  teeth. 

Distributiouy  7  species.  Greenland,  Britain,  Mediterranean,v 
Zanzibar,  India,  New  Zealand. 

A,  hvllata  is  found  amongst  weed,  in  1 — 15  feithoms  water. 
(Forbes.)  » 

Oymchna,  Loven. 

Type,  C.  cylindracea,  PI.  XTV.,  Fig.  10. 

Synonymy  Bullina,  Bisso. 

Shell  strong,  cylindrical,  smooth  or  punctate-striate ;  spire 
minute  or  truncated;  aperture  narrow,  rounded  in  front; 
columella  callous,  with  one  plait. 

Animal  short  and  broad,  not  investing  the  shell;  head 
flattened,  truncated  in  front,  with  sub-centrally  immersed  eyes, 
tentacular  lobes  more  or  less  united ;  foot  oblong,  posterior  and 
lateral  lobes  not  much  developed ;  gizzard  armed ;  lingual  teeth 
squarish,  recurved  and  serrated,  with  1  large  and  5  or  6  small 
hooked  laterals. 

Distrihutiouy  40  species.  United  States,  Greenland,  Britain, 
Bed  Sea,  Australia. 

Fossily  Tertiary — .     Britain. 

?  KledobtiTjA,  a.  Adams. 

Shell  thin,  dotted,  striated,  coliftnella  smooth,  spire  obtuse. 
Distribution,  ]  species.     Japan. 

Amphisphyea,  Lov§n. 

l^ype,  A.  pellucida,  Johnst.  [Amphi-sphyra,  double  hammer) 

Synonyms,  TJtriculus  (part).  Brown.  Bhizorus,  Montfort. 
Diaphana,  Brown. 

Shell  small,  thin,  ovate,  truncated,  spire  minute  papillary, 
aperture  long. 

Animal  entirely  retractile  into  its  shell;  head  wide,  short, 
with  lateral  triangular  tentacles ;  the  eyes  \>e>km<3L  Vk'OTa.Txaasn^^ 
immersed;  muzzle  hilohed  in  front;  loot  oVA.OTi^,  V-oo^asiaJ^^ "^^ 
front,  notched  behind;  teeth  1.1.1,  central  qvxa^iX«k?ya, ^^^^'^^^^^ 
laterals  broad,  booked. 
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Bistrtbution,  7  species.  United  States,  Norway,  Britaiiiy 
Borneo,  Mexico. 

BuconnJLXJS,  Blancliard. 

8hdl  thick ;  columella  with  two  plaits ;  aperture  small,  entire 
in  front. 
IHetrihution,  10  species.     South  Seas. 

AtLUSTBTJM,  Schumacher. 

Type,  Bulla  aplustre,  PI.  XIV.,  Fig.  11. 
'  Etymology,  aplustre,  a  ship's  flag. 

Synonyms,  BuUina,  Fer.  Hydatina  (physis),  Sohum.  Bull  inula 
(scabra),  Beck. 

Shell  oval,  ventricose,  highly  coloured ;  spire  wide,  depressed ; 
aperture  truncated  in  front ;  outer  lip  sharp. 

Animal  with  a  very  large  foot,  extending  beyond  the  shell  all 
round,  and  capable  of  enveloping  it ;  a  posterior  lobe  reflected 
on  the  spire ;  mantle  not  investing ;  tentacular  lobes  large,  oval, 
ear-shaped ;  labial  tentacles  four ;  eyes  small,  black,  sessile  at 
the  inner  bases  of  the  tentacles ;  lingual  teeth  {B,  physis) 
13.0.13,  serrated. 

Distribution,  10  species.   United  States,  West  Indies,  Mauri- 
')  tins,  Ceylon,  China,  Australia. 

ScAPHANDEE,  Montfort. 

Type,  S.  lignarius,  PI.  XIV.,  Fig.  12. 

Etymology,  scaphe,  boat,  aner,  man. 

Shell  oblong,  convolute;   spirally  striated;    aperture  much  ' 
expanded  in  front;  spire  concealed;  epidermis  thick;  lingual 
teeth  1.0.1,  crested. 

Animal  with  a  large  oblong  head,  destitute  of  eyes ;  foot 
short  and  broad ;  lateral  lobes  reflected,  but  not  enveloping  the 
shell ;  gizzard  with  two  large  trigonal  plates  and  a  small  narrow 
transverse  plate  (Fig.  17).    It  feeds  on  Dentalium  entale. 

Distribution,  13  species.  United  States,  Norway,  Britain, 
Mediterranean  on  sandy  ground ;  60  fathoms. 

Fossil,  8  species.    Eocene — .    Britain,  France. 

Philine  (Ascanius,  1762). 

Type,  B.  aperta,  PI.  XIV.,  Fig.  13. 
jSz/noni/m,    JBulZaea.    Lamarck. 

SAell  internal,  white,  translucent,  o\a\,  a^i^^l^^  ^Tr^'S^xi}^^^ 
^ire  rudimentary, 
Animal  pale,  slu^-like ;   mantlo  mveB^S  ^^  ^^"^ » '^^ 
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oblong ;  eyeless ;  foot  broad ;  lateral  lobes  large,  but  not 
enveloping ;  tongue  with  two  or  four  series  of  sickle-shaped 
wncini;    gizzard  with  three  longitudinal  shelly  plates.     Egg 


Fig.  188.  PAt/tn6  aperta.* 

capsules  ovate,  in  single  series  on  a  long  spiral  thread;  fiy 
with  a  ciliated  head-veil  and  an  operculated,  spiral  shell. 
(Lo'v^n.) 

Distribution,  16  species.  West  Indies,  Greenland,  Norway, 
Britain,  Mediterranean,  Corea,  Borneo. 

Fossil,  7  species.    Eocene — .    Prance. 

Suh-genus,  Chelidonura,  A.  Adams,  (Hirundella,  Gray)  B. 
hirundinaria,  Quoy,  Mauritius.  Shell  concealed;  outer  lip 
produced  posteriorly  into  a  spur;  columellar  border  inflected. 
A nimal  with  enveloping  side-lobes ;  'mantle  with  two  appendages 
behind,  like  the  lateral  processes  of  Eyalaea, 

DoEiDimr,  Meckel. 

Etymology,  diminutive  of  Doris, 

Synonym,  Acera,  Cuvier.    Eidothea,  Eisso. 

Type,  D.  membranaceum,  Meek.    Mediterranean. 

Distribution,  3  species.     South  Europe. 

Animal  oblong,  truncated  behind,  the  angles  produced  and 
dilated  or  filiform;  head  ovate-oblong,  retuse  in  front;  side- 
lobes  expanded,  wing-like;  mantle  investing  a  rudimentary, 
membranous  shell. 

Gastbopteeon,  Meckel. 

2ype,  G.  Meckelii,  Bl.  (Clio  amate,  Ghiaje)  Mediterranean. 

Anim^xl  shell-less,  oval,  with  side-lobes  developed  into  wing- 
like expansions,  meeting  and  uniting  behind;  cephalic  disk 
triangular,  obtuse  in  front,  pointed  behind,  eyes  centrally 
immersed;  lingual  teeth  d.1.5;  mantle?  branchial  plume 
exposed  on  the  right  side;  Reproductive  oxv^eftmfecrcii^  ^IH^aa 

•  From  a  specimen  dredged  at  Folkestone;  o,moTLt\i;  c,Vk.^w^.,  «t  c^^^M^t^^  ^^^^-^ 
/,  Bide-lobea  of  the  foot;  m,  mantle.     The  sheU  s,  and  glzMO^i  g.at^  Vsv^ccaJeoiO^-^  ^^^'^ 
tliwuffb  the  tranalu:ent  integuments.  i 
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gill,  excretory  opening  behind  it.  Longitude  1,  latitude  2  inches. 
2  species. 

Physema,  a.  Adams. 

Shell  glassy,  globular,  contracted  in  the  middle   and  drawn 
out  to  a  point  in  front. 
Distribution f  1  species.     West  coast  of  North  America. 


Sormetus  Adansonii.  Bl.,  is  described  as  semi-cylindrical,  witli  sides  grooved,  head 
indistinct ;  shell  ungn'.fnrm,  tliin,  and  transparent. 

Atlas  {Peroniiy  Bl.),  Lesueur.  Head  with  two  small  tentacular  lobes;  body  con- 
tracted in  th«  middle ;  foot  dilated  circularly,  and  fringed  at  tlie  margin 

Family  III. — Aplysladje. 

Shdl  wanting,  or  rudimentary  and  covered  by  the  mantle, 
oblong,  trigonal,  or  slightly  convoluted. 

Animal  slug-like,  with  distinct  head,  tentacles,  and  eyes; 
foot  long,  drawn  out  into  a  tail  behind ;  sides  with  extensive 
lobes,  reflected  over  the  back  and  shell ;  branchial  plume  con- 
cealed.   Sexes  united. 

Aplysia,  Gmelin.    Sea  Hare. 

Type,  A.  depilans,  PI.  XIV.,  Fig.  14. 

Synonym^  Siphonotus  (geographicus)  Ad. 

Shell  oblong,  convex,  flexible,  and  translucent,  with  a  pos- 
terior slightly  incurved  apex. 

Animal  oval,  with  a  long  neck  and  prominent  back ;  head 
with  four  tentacles,  dorsal  pair  ear-like  with  eyes  at  anterior 
lateral  bases ;  mouth  proboscidiform,  with  homy  jaws,  lingual 
teeth  13.1.13,  hooked  and  serrated,  about  30  rows;  gizzard 
armed  with  homy  spines ;  sides  with  ample  lobes  folding  over 
the  back,  and  capable  of  being  used  for  swimming ;  gill4n  the 
middle  of  the  back,  covered  by  the  shell  and  by  a  lobe  of  the 
mantle,  which  is  folded  posteriorly  to^  form  an  excretory  siphon. 

Distribution^  42    species.      West  Indies,  Norway,   Britain, 
\Iediterranean,  Mauritius,  China. 

The  Sea-hares  are  mixed  feeders,  living  chiefly  on  sea-weed, 

but    also    devouring    animal    substances;    they  inhabit    the 

laminarian  zone,  and  oviposit  amongst  the  weed  in  spring,  at 

which  time  they  are  frequently  gregarious.     (Forbes.)    They 

are  perfectly  harmless   animals,   and  may  bo  handled  with 

impunity.     When  molested  they  discharge  a  violet, fluid  from 

ibe  edge  of  the  internal  surface  of  tl[ie  motiWe,  VbicJtv  ^o^«»  ^5^\. 

^jure  the  skin,  has  but  a  faint  smell,  and  cVaxv^^^  io  ^vcv^-xv\. 
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(Goodsii*.)  In  old  times  they  were  objects  of  superstitious 
dread,  on  account  of  their  grotesque  forms,  and  the  imaginary 
properties  of  their  fluid,  which  was  held  to  be  poisonous  and  to 
produce  indelible  stains.* 

Fossily  one  or  two  shells  of  the  newest  tertiary  in  Sicily  haTe 
been  doubtfully  referred  to  this  genus. 

Suh-genus,  Acksia  (dolabrifera).  Bang.  Shell  trapeziform. 
Side-lobes  closely  enveloping  the  body,  leaving  only  a  small 
dorsal  respiratory  opening,  surface  ornament  with  filaments. 
9  species.    East  Indies. 

DoLABELLA,  Lamarck. 

Type,  D.  Eumphii,  PI.  XLV.,  Fig.  15. 

Etymology  J  dolahella,  a  small  hatchet. 

Shell  hard,  calcareous,  trigonal,  with  a  curved  and  callous 
apex. 

Animal  like  Aplysia,  with  gill  near  posterior  extremity  of  the 
body  and  lateral  crests  closely  appressed,  leaving  only  a  narrow 
opening;  ornamented  with  branching  filaments. 

J>i8tributionf  12  species.  Mediterranean,  Mauritius,  Ceylon, 
Society  Islands,  Sandwich  Islands.  ^ 

Stylocheiltjs^  Gould,  1841. 

Synonym,  Aplysia  longicauda  Q.  and  G. 

Animal  limaciform,  cirrigerous,  dilated  at  the  sides,  attenuated 
behind;  neck  distinct;  tentacles  4,  long,  linear,  papillose,  far 
apart ;  lips  dilated  laterally  into  tentacular  processes. 

Distribution,  3  species.    New  Guinea,  on  Fuci, 

Dolabrifera,  Grube. 

Shell  trapezoidal ;  side-lobes  not  used  for  swimming. 
Distribution,  4  species.    Indian  Ocean,  West  America. 

SrPHONOPYGE,  Brown. 

Shell  truncated  in  front ;  foot-lobes  spread  out  for  swimming; 
posterior  part  extended  beyond  the  siphon. 

Distribution,  6  species.    West  America,  Chinese  Sea. 

NoTARCHTTS,  Cuvior. 

Type,  N.  Cuvieri,  Bl. 
Etymology,  notos,  the  back,  arcJios,  vent. 
.Synonym,  Busiris  (griseus),  Eisso,  ? Eursa\ft^ QJRl»^ccS^^^'^* 

•  Aplysia  (from  a  and  plud)  un-waahable:   the  ilpli/sia  «A  VSaft  Q;t^«3«.  *^«a»»» 
were  apmgea  unfit  for  washing, 

T'6 


' 
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Animal  shell-less,  ornamented  with  filaments,  sometimes 
lendritio,  foot  narrow,  lateral  crests  united,  leading  only  a 
larrow  branchial  slit ;  gills  not  covered  by  an  opercular  mantle 
obe. 

Distrihutiony  7  species.    Mediterranean,  Bed  Sea. 

.  loAEUS,  Forbes,  1843, 

Typey  I.  Gravesii,  F. 

Synonymy  Lophocercvs  (Sieboldtii)  Krohn,  1847. 

Shell  like  Bullaea;  convoluted,  thin,  ovate,  covered  with 
jpidermis,  outer  lip  separated  at  the  suture,  posterior  angle 
uflected  and  rounded. 

Animal  slender,  papillose;  tentacles  2,  ear-shaped;  eyes 
jossile  on  sides  of  head ;  side-lobes  reflected  and  partly  covering 
:he  shell,  united  behind ;  tail  long  and  pointed. 

• 

LopIGER,  Krohn. 

Typey  L.  Philippii,  PI.  XIV.,  Fig.  16.     Sicily. 

Shell  oval,  transparent,  flexible,  slightly  convoluted ;  covered 
svith  epidermis. 

Animal  slender,  papillose,  with  two  flattened,  oval  tentacles, 
ind  minute  sessile  eyes  on  the  sides  of  the  head;  shell  exposed 
m  the  middle  of  the  back,  covering  the  plume-like  gill ;  sides 
STith  two  pairs  of  rounded,  dilated  lobes,  or  natatory  appendages, 
bot  linear,  tail  long  and  slender. 

DistributioHy  4  species.     Atlantic ;  South  Europe. 

Family  IV. — Plettrobranchib^. 

Shell  limpet-like  or  concealed,  rarely  wanting;  mantle  or 
ihell  covering  the  back  of  the  animal ;  gill  lateral,  between  th« 
nantle-margin  and  foot;  food  vegetable,  stomach  extremely 
jomplicated. 

Pleueobranchtts,  Cuvier. 

JExamphy  P.  membranaceus,  Tl,  XIV.,  Fig.  17. 

Etymology y  pleuray  side,  hranchiay  gill. 

Synonyms y  Berthella  (plumula),  Bl.  Oscanius  (membr.).  Grey. 

Shell  internal,  large,  oblong,  flexible,  slightly  convex, 
amellar,  with  a  posterior,  sub-spiral  nucleus. 

Animal  oblong,  convex ;  mantle  covering  the  back  and  sides, 
ipiUated,  containing  spicula;  foot  large,  separated  from  the 
ji^Ie  by  a.  groove  ;  gUl  single,  free  at  tbie  exvii,  ^-wife^  qtl  ^<5i 
f^  side  between    the   mantle   and  ioot;    ox^c^a  xiftajt  \Jaa 
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base  of  the  gill ;  head  with  two  grooved  tentacles,  eyes  at  their 
outer  bases ;  mouth  armed  with  horny  jaws  and  coyered  by  a 
broad  veil  with  tentacular  lobes. 

Distribution,  22  species.  South  America,  Norway,  Britain, 
Mediterranean,  Bed  Sea,  Ceylon. 

Sub-genus?  Pleurobranchceay  Meckel;  P.  Meckellii,  Leye, 
MediterrcEnean.  Synonym,  Pleurobranchidium  (maculatum), 
Qupy,  South  Australia.  Mantle-margin  yery  naiTOw,  not 
concealing  the  gill ;  dorsal  tentacles  ear-like,  oral  yeil  tentacu- 
liform. 

PosTEEOBitANCtt«5A,  D'Orbigny. 

Type,  P.  maculata,  D'Orbigny.     Coast  of  Chili. 

^Animal  shell-less;  oyal,  depressed,  coyered  by  a  mantle 
broader  than  the  foot ;  foot  oblong,  bilobed  behind ;  branchial 
plume  on  the  left  side,  projecting  posteriorly;  reproductive 
orifice  in  front  of  gill,  excretory  behind ;  proboscis  coyered  by 
u  broad  bilobed  yeil ;  no  dorsal  tentacles. 

EuNCiNA,  (Forbes)  Hancock. 

Type,  E.  Hancocki,  Porbes. 

Synonym,  ?  Pelta,  Quatr.  (not  Beck). 

Animal  minute,  slug-like,  with  a  distinct  mantle;  eyes 
sessile  on  the  front  part  of  the  mantle;  no  tentacles;  gills  3, 
slightly  plumose,  placed  with  the  yent  on  the  right  side,  at  the 
hinder  part  of  the  back,  beneath  the  mantle ;  gizzard  armed ; 
reproductive  organs  on  the  right  side. 

Distribution  on  Confervoz  near  high- water  mark,  Torbay. 

Neda,  H.  and  A.  Adams. 

Animal  shell-less ;  mouth  terminating  a  proboscis,  which  is 
long  and  thin;  oral  yeil  haK-moon  shaped,  with  two  lateral 
recutved  tentacles. 

Distribution,  1  species.     South  Europe.         j 

StJSAHiA,  Griibe. 

Shell  small ;  mantle  tuberculated,  extending  well  oyer  both 
head  and  foot ;  notched  in  front. 
Distribution,  1  species.    South  Europe. 

Umbrelta,  Chemnitz.     Chinese-umbrella  shell. 

Type,  tr.  umbellata,  PI.  XIY.,  Pig.  1%, 
Synonym,  Acardo,  Lam.     Gastroplax,  "BV, 
SM^,  limpet-Uke,  orbicuW,  depressed,  iaatV»^\>"^  ^wawwss.^ 
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lines  of  growtli;  apex  sub-c«ntral',  oblique,  scarcely  raised; 
mGurgins  acute ;  inner  surface  with  a  central  coloured  and 
striated  disk,  surrounded  by  a  continuous  irregular  muscular 
impression.     It  has  a  minute  sinistral  nucleus. 

Animal  with  a  very  large  tuberculated  foot,  deeply  notched 
in  front ;  mouth  small,  proboscidiform,  retractile  into  the  pedal 
notch,  covered  by  a  small-lobed  veil;  dorsal  tentacles  ear- 
shaped,  with  largo  plicated  cavities  at  their  bases  ;  eyes  small, 
sessile  between  the  tentacles ;  mantle  not  extending  beyond  the 
shell ;  gill  forming  a  series  of  plumes  beneath  the  shell  in  front 
and  on  the' right  side ;  reproductive  organ  in  front  of  the  dorsal 
tentacles ;  excretory  orifice  posterior,  tubular. 

XHstrihtdiorif  6  species.  Canaries,  Mediterranean,  India,  China, 
Sandwich  Islands. 

Fossil,  4  species.     Oolite — .    United  States,  Sicily,  Asia. 

Tylodina,  Eafinesque. 

Type,  T.  punctulata,  Eaf.  (=  citrina,  Joannis).  3  species. 
Mediterranean,  Norway. 

Fossil,  1  species.     Tertiary. 

Shell  limpet-like,  depressed,  apex  sub-central,  with  a  minute 
spiral  nucleus. 

Animal  oblong,  foot  truncated  in  front,  rather  pointed 
behind;  dorsal  tentacles  ear-like,  with  eyes  sessile  at  their 
inner  bases ;  oral  tentacles  broad ;  branchial  plume  projecting 
posteriorly  on  the  right  side. 

Family  V.— Phyllidiadje. 

Anim/il  shell-less,  covered  by  a  mantle,  branchial  laminae 
arranged  in  series  on  both  sides  of  the  body,  between  the  foot 
and  mantle.     Sexes  united. 

Phyllidia,  Cuvier. 

Type,  P.  pustulosa,  Cuvier. 

Etymology,  diminutive  of  phyllon,  a  leaf. 

Animal   oblong,    covered    with   a    coriaceous    tuberculated' 

mantle;  dorsal  tentacles  clavate,  retractile  into  cavities  near 

the  front  of   the  mantle;   mouth  with  two  tentacles;    foot 

broadly  oval ;  gills  forming  a  series  of  laminae  extending  the 

entire  length  of  both  sides;   excretory  orifice  in  the  middle 

line,  near  the  posterior  end  of  the  back^  or  between  the  mantle 

and  foot;  reproduclavo  organs  on  the  right  side;    stomach 

simple,  membmnouB. 

-^^^sfy^dt^t'on,  5  species,     Mediterraneaii,  "B^^l  ^ft«u,  \Ti^^a.. 
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Fryeria,  Gfrube. 

Excretory  orifice  on  the  side  of  the  foot  under  the  mantle, 
which  is  leathery  and  warty ;  6  gills  entire  length  of  both 
sides. 

Distribution,  1  species.     South  Sea,  East  Africa. 

HYPOBBANOHLffiiA,  A.  Adams. 

Mantle  cuticular ;   gills  limited  to  the  hinder  part  of  the 
body ;  excretory  orifices  at  the  side,^  under  the  mantle. 
Distrilvtion,  1  species.     Japan. 

DiPHYLLiDiA,  Cuvier. 

Type,  D.  Brugmansii,  Cuvier. 

Synonym,  Pleurophyllidia,  Ohiaje.     Linguella,  Bl. 

Animal  oblong,  fleshy;  mantle  ample;  gills  limited  to  the 
hinder  two-thirds  of  the  body ;  head  with  minute  tentacles  and 
a  lobe-like  veil ;  vent  at  the  right  side,  behind  the  reproductive 
orifices;  lingual  teeth  30.1.30. 

Distribution,  9  species.  Norway,  Britain  (-D.  lineaia.  Otto), 
Mediterranean,  India. 

Section  B. — ^Nttdibranchiata. 

Animal  destitute  of  a  shell  except  in  the  embryo  state ; 
branchiae  always  external,  on  the  back  or  sides  of  the  body. 
Sexes  united. 

The  Nudibranchiate  sea-slugs  are  found  on  all  coasts  where 
the  bottom  is  firm  or  rocky,  from  between  tide-marks  to  a 
depth  of  *60  fathoms ;  a  few  species  are  pelagic,  crawling  on  the 
stems  and  fronds  of  floating  sea-weed.  They  have  been  found 
by  MiddendorflP,  in  the  Icy  Sea,  at  Sitka,  and  in  the  sea  of 
Ochotsk  ;  in  the  tropical  and  southern  seas  they  are  abundant. 
No  satisfactory  account,  however,  has  been  published  of  any 
except  the  European,  and  especially  the  British  species,  which 
form  the  subject  of  an  admirable  monograph  by  Messrs.  Alder 
and  Hancock,  in  the  publications  of  the  Eay  Society.  They 
require  to  be  watched  and  drawn  whilst  living  and  active,  since 
after  immersion  in  spirits  they  lose  both  their  form  and  colour. 
In  some  the  back  is  covered  with  a  cloak  or  mantle  (?),  which  con- 
tains calcareous  spicula  of  various  forms,  sometimes  so  abun- 
dant as  to  form  a  hard  shield-like  crust.*  The  dorsal  tentacles 
and  gills  pass  through  holes  in  the  cloak  somewhat,  lilsa^yaa 
"key-hole"  in  Fissurella,     In  others  t^ex^  \a  Ti'Ci  \jt^^^  ^1^ 

*  According  to  Mr.  Huxley,  the  •«  cloak  "  of  the  Dotieia  \a  Tvcit  >ivft  ^x^sc^^wsN.  t»\  'ftis 
jmoftUe,  but  *'haa  more  relation  to  the  epipodium  " 
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mantle  whatever.  The  eyes  appear  as  minute  black  dote, 
immersed  in  the  skin,  behind  the  tentacles;  they  are  well 
organised  and  conspicuous  in  the^  young,  but  often  invisible  in 
the  adult.  The  dorsal  tentacles  are  laminated,  like  the  antennae 
of  many  insects  (Fig.  11,  p.  1*7);  they  are  never  used  as 
organs  of  touch,  and  are  supplied  with  nerves  from  the  olfactory 
ganglia.  The  nervous  centres  are  often  conspicuous  by  their 
bright  orange  colour;  they  are  concentrated  above  the 
oesophagus ;  three  pairs  are  larger  than  the  rest,  the  cerehroid 
in  front,  the  branchial  behind,  and  the  pedal  ganglia  at  the 
sides,  ihe  cerebroid  supplies  nerves  to  the  tentacles,  mouth, 
and  lips. 

The  olfactory  ganglia  are  sessile  on  the  front  of  the  cerebroid 
(in  Doris) f  or  situated  at  the  base  of  the  tentacles  (in  JEolis), 
The  optic  ganglia  are  placed  on  the  posterior  border  of  the 
cerebroid ;  the  auditory  capsules  are  sessile  on  the  cerebroid, 
immediately  behind  the  eyes,  they  contain  an  agglomeration  of 
minute  otolites^  which  are  continually  oscillating.*  The  buccal 
ganglia  are  below  the  oesophagus,  united  to  the  cerebroid  by 
commissures,  forming  a  ring ;  anterior  to  this-  a  small  ring  is 
sometimes  formed  by  the  union  of  the  fifth  pair  of  nerves.  The 
pedal  ganglia  (properly  infra-oesophageal)  are  united  laterally 
to  the  cerebroid  and  rarely  meet  below,  but  are  united  by  com- 
missures which  form  (together  with  those  of  the  branchial 
centres)  the  third  ring,  or  great  nervous  collar.  The  branchial 
ganglia  are  united  behind  to  the  cerebroid,  and  sometimes 
blend  with  them ;  they  supply  the  skin  of  the  back,  the  rudi- 
mentary mantle,  and  the  gills;  beneath  and  sessile  on  their 
front  border  is  the  single  visceral  ganglion.  Besides  this  excito^ 
motory  system  (which  includes  the  great  centres,  or  brain,  and 
the  nerves  of  sensation  and  voluntary  motion),  the  nudibranchs 
possess  a  sympathetic  system,  consisting  of  innumerable  minute 
ganglia,  dotted  over  all  the  viscera,  united  by  nerves  forming 
plexuses,  and  connected  in  front  with  the  buccal  and  branchial 
centres,  t 

The  digestive  organs  of  the  Nudibranchs  present  two  remark- 
able modifications :  in  Doris  and  Tritonia  the  liver  is  compact 

*  The  auditory  capsules  of  other  MoUusca  (excepting  the  Nucleobranchs)  ttre 
attached  to  the  posterior  side  of  the  pedal  (sab-cesophageal)  ganglia. 

t  The  sympathetic  system  supplies  nerves  to  the  heart  and  other  organs  which  are 

Independent  of  the  will,  and  not  ordinarily  susceptible  of  pain ;   they  are  called 

''organic  "nerves,  as  all  the  vegetative  functions  depend  otvlhcccv.    Its  existence  in  the 

MoJJusca  was  Srst  clearly  demonstrated  by  MM.  HoncocV.  axv^'E.TcJo\fe\OTv.  T?ft&  eiolar 

f9iofory  system  of  the  AfoIJnscca  corresponds  "witYi  tlve  ccrebro-spmol  rs^\.OTv  q\  >CRfe 

^ertebrata. 
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and  the  atomacli  a  simple  membranous  sac;  wliilst  in  ^olit 
the  liver  ia  disintegrated,  and  ita  canals  so  large  that  the 
process  of  digestion  must  be  chiefly  caiaisd  on  in  them,  and 
they  are  regarded  as  ccecal  pVolongationa  of  the  stomach ;  the 
cceca  extend  into  a  series  of  gill-like  processes,  amuiged  upon 


the  back  of  the  animal,  which  also  contain  part  or  the  Trhgle  of 
the  true  liver;  the  gaatrio  ramifications  vary  exceedingly  in 
amount  of  complexity.  The  Dondidm  are  distinguished  by 
having  a  short  and  -wide  lingual  membrane  with  numerous 
similar  teeth;  the  iEolida  have  a  narrow  ribbon  with  a  singlo 
aeries  of  larger  tcoth.  In  Dsndronotua  a  largo  central  tooth  is 
flanked  by  a  few  small  denticulated  teetji.  (Alder  and  Hancock, 
PI.  n.,  Fig.  6.) 

The  only  Nudifaranch  with  a  solid  upper  jaw,  is  ^girm 
pundiljicens  (A,  and  H.,  PI.  XTII.,  Fig.  15).  In  other  instances 
the  two  halves  are  articulated  and  act  as  lateral  jaws.  In 
jEgirua  the  mouth  is  also  furnished  with  membranous  fringes 
(A.  and  H.,  PI.  XVn.,  Pig.  14).  Ancula  criafata  baa  a  for- 
midable spinous  collar  (PI.  XVH.,  Fig,  7), 


The  Tascalar  system  and  circulation  of  the  nudibi'anchiata 
moUuBcs  is  incomplete.     In  JPomveina  ca.u'be  l■Ia^i^^s^■^"■a^- 
tbg  lirer  and  akin ;    the   greater  part  oi  fcft  \i\wti.  Susio.  "^^ 
artezieg  escapes  iato  the  Tiaceral  ktoib  and  iato  «.  ■Q.^W'S^  ^ 
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sinuses  in  tlie  skin,  from  whick  it  returns  to  the  auricle  by  two 
lateral  veins,  without  having  circulated  through  the  gills.  The 
heart  is  contained  in  a  pericardium  to  which  is  attached  a  small 
ventricle,  or  portal  heart,  for  impelling  blood  to  the  liver ;  the 
hepatic  veins  run  side  by  side  with  the  arteries  and  open  into  a 
circular  vein,  surrounding  the  vent,  and  supplying  the  gills. 
Only  hepatic  blood,  therefore,  circulates  through  the  gills.  In 
JEoUb  there  are  no  special  gills,  but  th6  gastro-hepatic  papilke 
are  accompanied  by  veins  which  transmit  blood  to  the  auricle. 
The  skin  acts  as  an  accessory  breathing-organ ;  it  performs  the 
function  entirely  in  the  ElysiadoRy  and  in  the  other  families,  when 
by  accident  the  branchiae  are  destroyed.  The  water  on  the  gills 
is  renewed  by  ciliary  action.  The  fry  is  provided  with  a  trans- 
parent, nautiloid  shell,  closed  by  an  operculum,  and  swims  with 
a  lobed  head- veil  fringed  with  cilia,  like  the  young  of  most 
other  gasteropods.  (Hancock  and  Embleton,  Phil.  Trans.  1852. 
An.  Nat.  Hist.  1843.) 

Family  VI. — ^Dorid^.*    Sea-lemons. 

Animal  oblong;  gills  plume-like,  placed  in  a  circle  on  the 
middle  of  the  back;  tentacles  two;  eye-specks  immersed, 
behind  the  tentacles,  not  always  visible  in  the  adult ;  lingual 
membrane  usually  with  numerous  lateral  teeth,  rachis  often 
edentulous ;  stomach  simple ;  liver  compact ;  skin  strengthened 
with  spicula,  more  or  less  definitely  arranged. 

Doris,  L. 

Etymology,  doria,  a  sea-nymph. 

Example^  D.  Johnstoni,  PI.  XIII.,  Fig.  1. 

SynonymSy  Dendrodoris,  Eb.     Hemidoris,  Strp. 

Animal  oval,  depressed;  mantle  large,  simple,  covering  the  head 
and  foot;  dorsal  tentacles  2,  clavate  or  conical,  lamellated,  retrac- 
tile within  cavities ;  gills  surrounding  the  vent  on  the  posterior 
part  of  the  back,  retractile  into  a  cavity ;  head  with  an  oral 
veil,  sometimes  produced  into  labial  tentacles ;  mouth  with  a 
lower  mandible,  consisting  of  two  homy  plates,  united  near 
the  front,  and  having  2  projecting  points ;  lingual  teeth  nume- 
rous, central  small,  laterals  similar,  hooked  and  sometimes 
serrated,  24-68  rows;  37-141  in  a  row;  nidamental  ribbon 
rather  wide,  forming  a  spiral  coil  of  few  volutions  (p.  41, 
Fig,  29). 

*  Contracted  from  Doridida;  as  the  Greeks  \iBe&I)fe\ic«ai^%ft  lea  Dew«ivfla*aA»» 
Sbrenberg  divided  the  genua  Pons  into  sections  by  the  xv\xm\)«t  «5A  Icsna.  k*.  ^Oafc  ^Sa»^ 
^f^anotera  of  only  BpeciSc  importance. 
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Suh'gmti8»  Onddoris  (Bl  ?).  .D.  bilamellata,  Johnst.  Back 
elevated,  tuberculose ;  gills  non-retractile ;  oral  tentacles  fused 
into  a  veil ;  buccal  mass  with  a  gizzard-like  appendage ;  lingual 
teeth.  2  in  each  row.     (A.  and  H.) 

D.  scutigera  {Villieraia),  D'Orbigny,  Eochelle ;  has  the  mantle 
more  than  usually  strengthened  with  calcareous  spicula. 

Distribution f  100  species. 

The  Dorids  vary  in  length  from -3  lines  to  more  than  3  inches ; 
they  feed  on  zoophytes  and  sponges,  and  are  moat  plentiful  on 
rocky  coasts,  near  low  water,  but  range  as  low  as  25  fathoms. 
They  occur  in  all  seas,  from  Noi-way  to  the  Pacific. 

Heptabranchxjs,  a.  Adams. 

Mantle  without  a  longitudinal  ridge  on  the  back;  Y  gills 
arranged  in  a  semicircle ;  oral  tentacles  star-shaped. 

Hexabranchtjs,  Ehrenberg. 

Same  as  last,  but  with  6  gills  arranged  in  a  cross  on  the  hinder 
part  of  the  body ;  oral  tentacles  notched. 

Atagetvt'a,  Grube. 

Mantle  with  longitudinal  ridge  on  the  back ;  tentacles  clavate, 
retractile ;  gills  very  small. 

Distribution,  1  species.    New  Zealand. 

AcTiKOCYCLTJS,  Ehrenberg. 

Animal  ovate ;  back  naked ;  gills  very  plumose. 
Distribution^  7  species.    East  Africa  and  South  Europe. 

Chromodoris. 

Animal  almost  quadrangular;  back  naked;  feathery  gills 
arranged  lineally. 

Distribution,  1  species.     East  India. 

AsTERONOTirs,  Ehrenberg. 

Animal  ovate :  the  apertures  for  the  gills  and  tentacles  almost 
closed. 

Distribution,  2  species.     East  Africa  and  South  Europe. 

Glossodoris,  Ehrenberg. 

Synonym,  Pterodoris,  Eb. 

Tentacles  retractile ;  back  covered  with  unequal  c^liivds^siaL 
processes ;  a  thread-like  process  on  each.  s\d.G  oi  >i)tift  iQrc<^^"tts?^  <25L 
the  foot. 
Dtsiributton,  7  species.     East  India  aixd'WoaV.  i^m^anfia.* 
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GoNiODORis,  Forbes. 

Etymology y  gonia,  an  angle. 

Type,  G.  nodosa,  PI.  XIII.,  Fig.  2. 
•     Animal  oblong ;  tentacles  clavate,  laminated,  non-retractile ; 
mantle  small,  simple,  exposing  the  head  and  foot.      Spawn 
coiled  irregularly. 

Diatrihtdion,  26  species.  Norway,  Britain  (2  species),  Medi- 
terranean, China.    Between  tide-marks. 

TmoPA,  Johnston. 

Type,  T.  claviger,  PI.  XIII.,  Fig.  3. 

Synonym,  Psiloceros,  Menke. 

Animal  oblong;  tentacles  clavate,  retractile  within  sheaths; 
mantle  margined  with  filaments ;  gills  few,  pinnate,  around  or 
in  front  of  the  dorsal  vent.  (A.  and  H.)  Lingual  teeth  8.1.8, 
or  8.0.8. 

Distribution,  3  species.  Norway  and  Britain.  Low  water — 
20  fathoms. 

^aiETJS,  Loven. 

Type,  M.  punctilucens,  PL  XIIL,  Fig.  4 

Mymology,  ?  aix  {aigoa),  a  goat. 

Animal  oblong  or  elongated,  covered  with  very  large  tubercles ; 
no  distinct  mantle ;  tentacles  linear,  retractile  within  prominent 
lobed  sheaths ;  gills  dendritic,  placed  around  the  dorsal  vent. 
(A.  and  H.)    Lingual  teeth  17.0.17. 

Distribution,  3  species.  Norway,  Britain  (2  species),  France. 
Littoral  zone. 

Thecacera,  Fleming. 

Etymology,  theke,  a  sheath,  ceras,  a  horn. 

Type,  T.  pennigerum,  Mont. 

AniTnal  oblong,  smooth;  tentacles  clavate,  laminated,  re- 
tractile within  sheaths ;  head  with  a  simple  frontal  .veil ;  gills 
pinnate,  placed  round  the  dorsal  vent,  and  surrounded  by  a  row 
of  tubercles.     (A.  and  H.) 

Distribution,  Britain,  2  species.  Length,  J — J  inch.  Found 
at  low  water. 

PoLYCERA,  Cuvier. 

^^S^molo^y,  jpol^cera,  many  horns. 
^J^e,  P.  quadiilineata,  PI.  XIII.,  "Fig.  6. 
uim'ma^  oblong    or   elongated;    tentacles  \«umm^\fe^,  ^^'^- 
^tmctile,   sheathlesB  ;    head-veil  ^oTdexed  ^^>ci  \,^x\i^Tc\^^  ^^ 
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tentacTilar  processes ;  gills  with  2  or  more  lateral  appendages. 
(A.  and  H.) 

DiatributioTiy  Norway  (8  species),  Britain,  Eed  Sea.  Within 
tide-marks  and  in  deep  water  on  corallines.  The  spawn  is  strap- 
shaped,  and  coiled  on  stones,  in  July  and  August.  P.  ocellata 
{Plocamophorm,  Eiippell)  has  the  cephalic  tentacles  branched.       i 

Idalia,  Leuokart. 

Etymology,  Idalia,  Venus,  from  Mount  Idalium,  in  Cyprus. 

Synonyms,  Euplocamus,  Phil.   Peplidium  (Maderae),  Lowe. 

Example,  I.  aspersa,  PI.  XIII.,  Fig.  6.     Coralline  zone. 

Animal  broadly  oblong,  nearly  smooth,  tentacles  clavate  or 
linear,  with  filaments  at  their  base ;  head  slightly  lobed  at  the 
sides;  mantle  very  small,  margined  with  filaments;  lingual 
teeth  2.0.2. 

Distribution,  14  species.  Norway,  Britain  (4  species),  Medi- 
terranean, Madeira,  Japan. 

Anoula,  Loyen. 

Synonym,  Miranda,  A.  and  H. 

Type,  A.  cristata,  Alder. 

Animal  slender,  elongated;  mantle  entirely  adnate,  orna- 
mented with  simple  fiilaments;  tentacles  clavate,  laminated; 
with  filiform  appendages  at  their  base ;  labial  veil  produced  on 
each  side. 

Distribution,  2  species.  Norway  and  Britain.   Length,  J  inch. 

Ceeatosoma.  (Gray),  A.  Adams. 

Etymology,  ceratois,  homed,  soma,  body. 

Type,  C.  comigerum,  Ad. 

Animal  oblong,  narrow,  with  two  large  and  prominent  horn- 
like processes  on  the  posterior  part  of  the  back,  behind  the  gills; 
gills  5,  bipinnate ;  dorsal  tentacles  clavate,  laminated,  rising 
from  rounded  tubercles,  non-retractile ;  head  with  short  lateral 
processes ;  foot  narrow. 

Distribution,  2  species.     Sooloo  Sea.     (A.  Adams.) 

Tbevelyana,  Kolaart.     1858. 

Body  without  a  cloak.   Two  dorsal  tentaclea,m^\i^"vy5^  ^<5ai0sia»\ 
non-retractile.      Mouth  in  front  o£  TaaaA.,  m^^^x\»  ^^"^^^^'^ 
Dranchise  in  a  circular  disk  on  the  "back,  •noTi-teXx^^'u^^* 
J?istribiaion'j  1  species  (T.  OeylonioaV     OerjVoxi- 
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Crimora,  a.  and  H. 

Body  limacifonn.  Cloak  nearly  obsolete,  forming  a  veil  witli 
branched  appendages  over  the  head,  and  a  papillated  ridge  on 
the  sides  of  the  back.  Dorsal  tentacles  laminated,  retractile 
within  sheaths ;  oral  tentacles  tubercular.  Branchiae  plumose, 
non-retractile.     Lingual  teeth  26.0.26. 

Peiagella,  Grube. 

Animal  oblong ;  tentacles  sheathless ;  head -veil  without  pro- 
cesses ;  ridge  along  the  middle  of  the  back,  and  two  lateral  ones; 
8  feathery  giUs  arranged  in  a  circle. 

Distribution^  1  species.    South  Europe. 

Gymnodoris,  Steenstrup. 

Animal  oblong ;  tentacles  sheathless ;  gills,  with  lateral  pro- 
cesses, dendritic,  2  or  more  in  number. 
Distribution,  1  species.     Japan. 

AcANTHODORis,  Grube. 

Animal  oblong;  tentacles  sheathless;  retractile  within  a 
cavity  in  the  mantle ;  several  fleshy  processes  on  the  back ;  8 
feathery  non-retractile  gills. 

Distribution^  2  species.    North  Sea. 

Casella,  H.  and  A.  Adams. 

Tentacles  retractile  within  sheaths ;  gills  laminated,  with  6 
lobes. 

Distribution,  1  species.    East  India. 

Brachychlamis,  Ehrenberg.    ^ 

Mantle  long,  angular ;  tentacles  in  front  of  the  edge  of  mantle. 
Distribution,  1  species.     East  Africa. 

Family  YII.—Tritonlad-e. 

Animal  with  laminated,  plumose,  or  papillose  gills,  arranged 
along  the  sides  of  the  back ;  tentacles  retractile  into  shealhs  ; 
lingual  membrane  with  1  central  and  numerous  lateral  teeth  ; 
orifices  on  the  right  feide. 

Tritonla,  Cuvier. 

^cvample,  T.  pleheia,  Fl.  XIII.,  IPig.  ^. 
h  {f^^^^^  elongated  ;   tentacles  with.  "bxancYife^  ^\a.TCiKVi\a\  ^^^ 
^berculated  or  digitated ;  gills  in  single  sexiea  odl  axv^^^  ^^-^ro. 
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each  side  of  the  back ;  mouth  armed  with  horny  jaws ;  stomach 
simple,  liver  compact. 

DistrihutiOH,. 13  species,  Norway  and  Britain.  Under  stones 
at  low  water, — 25  fathoms.  T,  Homhergii^  Cuvier,  found  on 
the  scallop-banks,  attains  a  length  exceeding  6  inches. 

SCYLLiEA,  L. 

Type,  S.  pelagica,  PI.  XIII.,  Pig.  S. 

Etymology,  scyllaea,  a  sea-nymph. 

Animal  elongated,  compressed ;  foot  long,  narrow,  and  chan- 
neled, adapted  for  clasping  sea- weed ;  back  with  2  pairs  of 
wing-like  lateral  lobes,  bearing  small  tufted  branchiae  on  their 
inner  surfaces ;  tentacles  dorsal,  slender,  with  lamellated  tips, 
retractile  into  long  sheaths;  lingual  teeth  24.1.24,  denticulated ; 
gizzard  armed  with  homy,  knife-like  platos;  orifices  on  the 
right  side. 

Distribution,  7  species.  Atlantic,  South  Britain,  Mediter- 
ranean.    On  floating  sea- weed. 

Nerea  (punctata).  Lesson,  New  Guinea ;  10  lines  long,  with 
ear-shaped  tentacles,  and  3  pairs  of  dorsal  lobes. 

Tethys,  L. 

Etymology,  tethys,  the  sea  (personified). 

Synonym,  Pimbria,  Bohadsch. 

Type,  T.  fimbriata,  L.,  PI.  XIII.,  Pig.  9. 

Animal  elliptical,  depressed ;  head  covered  by  a  broadly  ex- 
panded, fringed  disk,  with  2  conical  tentacles,  retractile  into 
foliaceous  sheaths ;  gills  slightly  branched,  a  single  row  down 
each  side  of  the  back ;  reproductive  orifices  behind  first  gills, 
vent  on  right  side,  behind  second  gill ;  stomach  simple. 

Distribution,  1  species.  Mediterranean.  Attains  a  foot  in 
length,  and  feeds  on  other  molluscs  and  crustaceans.     (Cuvier.) 

?  BoRNELLA  (Gray),  A.  Adams. 

Type^  A.  Adamsii,  Gray.    Length,  4  inches. 

Animal  elongated ;  dorsal  tentacles  retractile  into  branched 
sl^eaths ;  head  with  stellate  processes ;  back  with  two  rows  of 
cylindrical,  branched,  gastric  processes,  to  which  small  dendritic 
gills  are  attached  ;*  foot  very  narrow. 

Distribution,  3  species.     Straits  of  Suuda,  oiv  ^o^VSsv^  ^<^^V^ 
Bf-meo. 

•  This  observation  deserves  iurUicx  \v\(\\ivc^. 
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?  Dendeonottjs,  a.  and  H.* 

Etymology y  dendron,  a  tree,  notes,  the  back. 

Type,  D.  arborescens,  PI.  XIII.,  Fig.  10. 

Animal  elongated;  tentacles  laminated;  front  of  the  head 
with  branched  appendages ;  gills  arborescent,  in  single  series: 
down  each  side  of  the  back ;  foot  narrow ;  lingual  teeth  10.1.10; 
stomach  and  liver  ramified. 

Distribution,  3  species.  Norway  and  Britain.  On  sea-weed 
and  corallines ;  low  water— coralline  zone. 

?  DoTO,  Oken. 

Etymology,  doto,  a  sea-nymph. 

Example,  D.  coronata,  PI.  Xm.,  Pig.  11. 

Animal  slender,  elongated;  tentacles  linear,  retractile  into 
trumpet-shaped  sheaths ;  veil  small,  simple ;  gills  ovate,  muri- 
cated,  in  single  series  down  each  side  of  the  back ;  lingual 
membrane  slender,  with  above  100  recurved,  denticulated  teeth, 
in  single  series ;  foot  very  narrow. 

The  stomach  is  ramified,  and  the  liver  is  entirely  contained  in 
the  dorsal  processes,  which  fall  off  readily  when  the  animal  is 
handled,  and  are  soon  renewed. 

Distribution,  4  species.  Norway  and  Britain.  On  corallines 
in  deep  water— 50  fathoms. 

Gellina,  Gray. 

Read  simple  ;  papiUse  or  gills  smooth. 
Distribution,  I  species.    North  Sea. 

PMelibgea,  Eang. 

Type,  M.  rosea.  Rang ;  on  floating  weed,  off  the  Cape. 

Animal  elongated,  with  a  narrow,  channeled  foot  and  long, 
slender  tail ;  sides  of  the  back  with  6  pairS  of  tuberculated  lobes, 
easily  deciduous;  tentacles  cylindncal,  retractile  into  long 
trumpet-shaped  sheaths;  head  covered  by  a  lobe-like  veil; 
sexual  orifices  behind  right  tentacle,  excretory  behind  first  gill 
on  the  right  side. 

Distribution,  3  species.     South  Sea  and  South  Africa. 

?  LoMANOTTTS,  Verany. 

Example,  L.  marmoratus,  PI.  XIII.,  Pig.  12. 
Synojzym,  Eumenia,  A,  and  H. 

*  22ils  and  the  following  genera,  are  placed  b7  AlCLex  miQl  "RotvccicSK.  vcv.>3ftfc\»K!»Li 
-i^Z/afe',-  tliey  have  a  ramified  stomach,  but  their  ©itUmaX  V.^oo^og^°^^  ^^osswftA^ 
»^^  l^etter  with  Tritonia  than  j/Eolis, 
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Animal  elongated,  smooth ;  head  covered  with  a  veil ;  tentacles 
clayate,  laminated,  retractile  into  sheaths ;  gills  filamentose, 
arranged  along  the  sides  of  the  back,  on  the  wavy  margins  of 
the  mantle ;  foot  narrow,  with  tentacular  processes  in  front ; 
stomach  ramified. 

Distribution^  3  species.  Britain  and  Mediterranean.  On 
corallines. 

Family  VIII.— -^OLiDiE. 

Animal  with  papillose  gills  (?),  arranged  along  the  sides  of  the 
back ;  tentacles  sheathless,  non-retractile ;  lingual  teeth  0.1.0 ; 
ramifications  of  the  stomach  and  liyer  extending  into  the  dorsal 
papillae ;  excretory  orifices  on  the  right  side ;  skin  smooth,  with- 
out spigula ;  no  distinct  mantle. 

MojJi%y  Ouvier. 

Synonyms,  Psiloceros,  Menke.  Eubranchus,  Forbes.  Ampho- 
rina,  Quatref. 

Type,  M,  papillosa,  L. 

Etym>ology,  ^olis,  daughter  of  -^olus. 

Anim^al  ovate ;  dorsal  tentacles  smooth,  oval,  slender ;  papilloe 
simple,  cylindrical,  numerous,  depressed,  and  imbricated;  mouth 
with  a  horny  upper  jaw,  consisting  of  two  lateral  plates,  united 
above  by  a  ligament ;  foot  narrow ;  tongue  with  a  single  series 
of  curved,  pectinated  teeth ;  spawn  of  numerous  waved  coils. 

Sub-genera,  FlabeUina,  Ouvier.  (Phyllodesmium,  Ehr.)  Body 
slender;  dorsal  tentacles  laminated,  buccal  long;  papillae 
clustered ;  spawn  multi-spiral.  Example,  E.  Coronata,  PI. 
Xni.,  Fig.  13  (also  Fig.  11,  p.  17). 

Cavolina,  Brug.  (Montagua,  Flem.),  0.  peregrina.  Body  lan- 
ceolate ;  tentacles  smooth  or  wrinkled ;  papillae  in  transverse, 
rather  distant  rows ;  spawn  of  1  or  2  coils. 

Facelina,  Griibe.  Like  Flabellina,  but  with  the  foot  small, 
and  the  two  front  angular  portions  drawn  out  to  a  point. 

Distribution,  5  species.     Sitka,  North  Sea. 

CorypheUa,  Landsborough.  Like  Cavolina,  but  with  papillae 
arranged  in  groups.    4  species. 

Tergipes,  Ouvier,  T.  lacinulata.  Body  linear;  tentaclefi 
smooth ;  papillae  in  a  single  row  on  each  side ;  spawn  kidney- 
shaped. 

Distribution,  Norway,  Britain  (33  species).     United  ^^^%^ 

Mediterranean,  South  Atlantic,  Pacific.  'EouTL'Qiam.Qrsi^^V.TQ^^^ 

low  water;  they  are  active  animals,  movmg  ^Jii^Vc  X^TAi-aRV^^  ^^■^- 

tinually,  and  extending  and  contracting  t\ieYE  -^^^V^Xsa-,  ^^"3  ^s^ 
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readily  at  the  surface,  inverted.  They  feed  chiefly  on  sertularian 
zoophytea,  and  if  kept  fasting  will  devour  each  other;  when 
irritated  they  discharge  a  milky  fluid  from  their  papiUse,  which 
are  very  liable  to  fall  off. 

Glaxjous,  Forster. 

Etymology y  glaucuSy  a  sea-deity. 

Synonyms^  Laniogerus,  Bl.    Pleuroplis,  Eaf. 

Example,  G.  Atlanticus,  PI.  XIII.,  Fig.  14. 

Animal  elongated,  slender ;  foot  linear,  channeled ;  tentacles 
4,  conical;  jaws  homy;  teeth  in  single  series,  arched  and 
pectinated;  gills  slender,  cylindrical,  supported  on  3  pairs  of 
lateral  lobes;  stomach  giving  off  large  coeca  to  the  tail  and 
side  lobes;  liver  contained  in  the  papillae;  sexual  orifice 
beneath  first  dextral  papilla,  vent  behind  second  papilla; 
spawn  in  a  close  spiral  coil. 

Distribution,  7  species.  Atlantic,  Pacific.  Found  on  floating 
sea-weed;  devours  small  sea-jellies,  Forpitce  and  Vdelloe* 
(Bennet.) 

Fiona,  Alder  and  Hancock. 

Type,  F.  nobilis,  A,  and  H. 

Synonym,  Oithona,  A.  and  H.  (not  Baird). 

Animal  elongated;  oral  and  dorsal  tentacles  linear;  mouth 
aimed  with  homy  jaws ;  gills  (?)  papillary,  clothing  irregularly 
a  sub-pallial  expansion  on  the  sides  of  the  back,  each  with  a 
membranous  fringe  running  down  its  inner  side. 

Distribution,  3  species.  Falmouth.  Under  stones  at  low 
water.     (Dr.  Cocks.) 

Embletonia,  a.  and  H. 

Etymology,  dedicated  to  Dr.  Embleton,  of  Newcastle. 

Synonyms,  Pterochilus,  A.  and  H.  ?  Cloelia  (formosa),  Loven. 

Type,  E.  pulchi-a,  PI.  XIII.,  Fig.  15. 

Animal  slender;  tentacles  2,  simple;  head  produced  into  a 
flat  lobe  on  each  side;  papillae  simple,  sub-cylindrical,  in  a 
single  row  down  each  side  of  the  back. 

Distribution,  4  species.  Scotland  (2  species).  In  the  littoral 
and  laminarian  zones. 

Oaih'qpcea,  (bellula),  D'Orbigny.  Brest  *,  li^a  2  rows  of  papillao 
down  each  sido  of  the  back;  cephalic  \o\>ea  B\3i)a>a\s\»\  -s^tj^. 
dextral.     Lon,  3  lines. 
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Calma,  Alder  and  Hancock. 

Animal  shaxply  angular  in  front ;  foot  broad ;  papilke  simple 
and  supported  on  cylindrical  bases ;  tentacles  small. 
DiatribtUion,  1  species.    North  Sea. 

FAYOimnjs,  Griibe. 

Ammal  with  slender  cephalic  tentacles  knobbed  at  the 
extremity ;  oral  tentacles  2  pair ;  papillae  arranged  in  severul 
oblique  rows. 

Distribution,  1  species.    North  Sea. 

Galvina,  Alder  and  Hancock. 

Animal  with  papillae  in  transverse  rows ;  oral  tentacles  short  ^ 
and  tapering ;  rounded  in  front. 
-    Distribution,  2  species.    North  Sea. 

CuTHONiA,  Alder  and  Hancock. 

Animal  with  head  naked  and  expanded ;  papillae  clayate  and 
'arranged  in  thick-set  rows. 

Distribution,  1  species.    North  Sea. 

FiLXJETJS,  Dekker. 

Foot  stunted ;  body  slender ;  tentacles  2 ;  mouth  on  a  loose 
fringe  of  skin  with  2  small  oral  feelers ;  papillae  in  2  long  rows 
down  the  back.     1  species. 

Peoctonotxjs,  a.  and  H. 

Type,  P.  mucroniferus,  PI.  XTTI.,  Fig.  16.  Dublin,  shallow 
water. 

Synonyms,  Yenilia.  A.  and  H.     Zephrina,  Quatref. 

Animal  oblong,  depressed,  pointed  behind ;  dorsal  tentacles 
2,  linear,  simple,  with  eyes  at  their  base,  behind ;  oral  tentacles 
short;  head  covered  by  a^ small. semi-lunar  veil;  mouth  with 
homy  jaws ;  papillae  on  ridges  down  the  sides  of  the  back  and 
round  the  head  in  front ;  vent  dorsal. 

Distribution,  3  species.    North  Atlantic. 

Antiopa,  a.  and  H. 

Type,  A.  splendida,  A.  and  H. 
Synonym,  Janus,  Verany. 

Animal  orate-oblong,  pointed  bebmd  •,  3Lor«aV\«^D\».^^^^»^^^^'^' 
lated,  united  at  the  base  by  an  arcked.  cxesV.  •,  \Lea^  V^^  ^  ^'^^ 
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veil  and  two  labial  tentacles ;  papillse  ovate,  placed  along  the 
lateral  ridges  of  the  back  and  continuous  above  the  head ;  vent 
central,  posterior,  sexual  orifice  at  the  right  side ;  lingual  teeth 
numerous.  ? 

Distributimiy  3  species.    Britain,  Mediterranean. 

Hebmjba,  Loven. 

Type,  H.  bifida,  PI.  XIII.,  Fig.  17.    Norway,  Britain. 

Animal  elongated,  tentacles  folded  longitudinally;  papillae 
mimerous,  arranged  down  the  sides  of  the  back ;  sexual  orifice 
below  right  tentacles ;  vent  dorsal,  or  sub-lateral,  anterior. 

Alderia,  Allman. 

Etymology  f  named  after  Joshua  Alder,  one  of  the  authors  of 
the  **  Monograph  on  the  British  Nudibranchiate  MoUusca." 

Type^  A.  modesta,  PI.  XIII.,  Fig.  18.  3  species.  Norway, 
South  Ireland,  and  South  Wales. 

Aninjuil  oblong,  without  tentacles ;  head  lobed  at  the  sides ; 
papillae  arranged  down  the  sides  of  the  back ;  vent  dorsal, 
posterior. 

?  Stiliger  (omatus),  Ehrenberg;  Red  Sea.  Vent  dorsal, 
anterior. 

Chiorjeila,  Gould,  1855. 

Animal  oblong ;  head  large,  pedunculated  and  provided  with 
oral  cirri ;  papillae  foliaceous  and  arranged  in  two  lateral  rows; 
generative  organs  on. the  right  side.     C.  leonina,  Puget  Sound. 

Family  IX. — PHYLLiRHorDJE. 

Animal  pelagic,  foot-less  (apodal) ,  compressed,  swimming 
freely  with  a  fin-like  tail ;  tentacles  2,  dorsal ;  lingual  teeth  in 
a  single  series ;  stomach  furnished  with  elongated  coeca ;  orifices 
on  the  right  side ;  sexes  united. 

Phyllirhoe,  Peron  and  Lesueur. 

Etymology y  phyUon,  a  leaf,  rhoe,  the  wave. 

Synonymy  Eurydice,  Esch. 

Type,  P.  bucephala,  Peron. 

Distributiony  6  species.    Mediterranean,  Moluccas,  Pacific. 

Animal  translucent,   fusiform,   with  a  lobed   tail;   muzzle 

round,  truncated;  jaws  homy;  lingual  teeth  3.0.3;  tentacles 

-^on^"  and  slender,  with  short  sheatlia;  mlTOTca\i\.^TvJt  ot^TLVfas.^ 
b/ffd. 
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Family  X. — ^Elysiad^. 

Animal  shell-less,  limaciform,  with  no  distinct  mantle  or 
breathing-organ ;  respiration  performed  by  the  ciliated  surface 
of  the  body ;  mouth  armed  with  a  single  series  pf  lingual  teeth ; 
stomach  central,  vent  median,  sub-central;  hepatic  organs 
branched,  extending  the  length  of  the  body  and  opening  into 
the  sides  of  the  stomach;  sexes  united;  male  and  ovarian 
orifices  below  the  right  eye ;  female  orifice  in  the  middle  of  the 
right  side ;  heart  with  an  auricle  behind,  and  traces  of  an  arterial 
and  venous  system,  eyes  sessile  on  the  sides  of  the  head, 
tentacles  simple  or  obsolete.* 

Elysia,  Eisso. 

Type,  E.  viridis,  PI.  XIII.,  Pig.  19. 

Synonymy  Actseon,  Oken. 

Animal  elliptical,  depressed,  with  wing-like  lateral  expan- 
sions; tentacles  simple,  with  sessile  eyes  behind  them;  foot 
narrow. 

Distribution^  8  species.  Britain,  Mediterranean.  On  Zostera 
and  sea- weed,  in  the  laminarian  zone.  Flaco-branchus  (ocellatus. 
Rang.)  Hasselt,  Java ;  described  as  2  inches  long,  with  four 
small  tentacles;  the  lateral  expansions  much  developed  and 
naeeting  behind,  the  upper  surface  longitudinally  plaited,  and 
forming,  when  the  side-lobea  are  rolled  together,  a  sort  of 
branchial  chamber. 

ACTEONIA,  Quatrefages. 

Example,  A.  corrugata,  PI.  XIII.,  Pig.  20.    British  Channel. 

Animal  minute,  leech-like ;  head  obtuse,  with  lateral  crests 
proceeding  from  two  short  conical  tentacles,  behind  which  are   ^ 
the  eyes.    2  species. 

Cenia,  Alder  and  Hancock. 

Type,  0.  Cocksii,  PI.  XIII.,  Fig.  21. 
Etymology,  cenia,  Falmouth. 
Symmym  ?  Fucola  (rubra)  (Quoy). 

•  Order  Dermi-branchiata,  Quatref.    (PeUi-branchiata^  A.  and  H.)    M.  Quatre- 
fages erroneously  described  the  Elysiada  as  wanting  both  heart  and  blood-vessels,  like 
the  Ascidian  zoophytes ;  with  them  he  associated  the  family  JEolida,  which  he  described 
as  having  a  heart  and  arteries,  but  no  veins,  their  office  being  performed  by  lacunae  of 
the  areolar  tissue.    In  both  families  the  product  of  digeatvotv  UWe^  '''^  ws^V*^^  ^ 
be  agrated  in  the  gastric  rftmiflcations,  by  the  direct  VxAuewcft  oil  >Oaft  ^''''''"^'^^^'^^' 
water.    To  tbia  group,  which  has  been  since  abandoned ,  lie  o^^'Vie^  ^3aft  -asss^^  PW.««nw- 
fyrafa  (pA^s,  a  rein,  ent^a,  the  intestines). 

^   2 
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Animal  limaciform,  back  elevated,  head  slightly  angulated, 
taring  two  linear  dorsal  tentacles,  with  eyes  at  their  outer 
»ases  behind. 

LiMAPONTiA,  Johnston. 

Type,  L.  nigra,  PI.  XIII.,  Fig.  22. 

Synonyms,  Chalidis,  Qu.  Pontolimax,  Cr. 

Anirruil  minute,  leech-like;  head  truncated  in  front,  with 
trched  lateral  ridges  on  which  are  the  eyee ;  foot  linear. 

Distribution,  Norway,  England,  and  France,  between  half- 
ide  and  high- water,  feeding  on  ConfervcB,  in  the  spring  and 
lummer;  spawn  in  small  pear-shaped  masses,  each  with  60- 
150  eggs ;  fry  with  a  transparent  nautiloid  sheU,  closed  by  an 
)perculum. 

Ehodope,  Kolliker,  1847. 

Example,  E.  Yeranii. 

Animal  minute,  simileur  to  Limapontia  ?  worm-shaped,  rather 
jonvex  above,  flat  beijeath ;  without  mantle,  gills,  or  tentacles. 
CTpon  algae,  Messina. 

ORDER  IV.— NUCLEOBRANCHIATA.    Bl.*  j 

The  present  order  consists  entirely  of  pelagic  animals,  which 
swim  at  the  surface,  instead  of  creeping  on  the  bed  of  the  sea. 
Their  rank  and  affinities  entitle  them  to  the  first  place  in  the 
class ;  but  their  extremely  aberrant  form,  and  unusual  mode  of 
progression,  have  caused  us  to  postpone  their  description  till 
after  that  of  the  ordinary  and  typical  gasteropoda.       ' 

There  are  two  families  of  nucleobranchiate  molluscs;  the 
firolas  and  carinarias,  with  large  bodies  and  small  or  no  shells, 
and  the  Atlantas,  which  can  retire  into  their  shells  and  close 
them  with  an  operculum.  Both  animal  and  shell  are  sym- 
metrical, or  nearly  so  •  the  nucleus  of  the  shell  is  minute  and 
dextrally  spiral. 

The  nitcleohranchs  swim  rapidly  by  the  vigorous  movements 
of  their  fin-like  tails,  or  by  a  fan-shaped  ventral  fin;  and 
adhere  to  sea-weed  by  a  small  sucker  placed  on  the  margin  of  I 
the  latter.  Mr.  Huxley  has  shown  that  these  organs  repre- 
sent the  three  essential  parts  of  the  foot  in  the  most  highly- 
developed  sea-snails.  The  sucker  represents  the  central  part  of 
the  foot,  or  creeping  disk  {meso-podium)  of  the  snail  and  whelk; 
ii0  ventral  £n  ia  homologous  with  fhe  anlerVoT  ^^\s\oti  q£  the 

'  So  called-  became  the  respiratory  and  digealW©  oig^a  iotm  «.  witv  oi  tmcUm&  <». 
'^steriorpurt  of  the  hack.    See  Fig,  14;,  »,  h,  tna  "P\.  XtV  „ ^\ft.  ^» 
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foot  (prO'podium)^  wliich  is  very  distinct  in  Natica  (p.  235),  and 
in  Harpa  and  Oliva;  but  is  only  marked  by  a  groove  in 
Faludina  and  Dolium  (Fig.  87).  The  terminal  fin  (or  tail  of 
Carinaria)y  wbich  carries  the  operculum  of  Atlanta^  is  the 
equivalent  of  the  operculigerous  lobe  {meta-podium)  of  the  ordi- 
nary gasteropods,  such  as  Strombus  (Fig.  76). 

The  abdomen,  or  visceral  mass,  is  small,  whilst  the  anterior 
part  of  the  body  (or  cephalo'thorax,  M.  Edwards)  is  enormously 
developed.  The  proboscis  is  large  and  cylindrical,  and  the 
tongue  armed  with  recurved  spines.  The  alimentary  canal  of 
Firola  is  bent  up  at  a  right  angle  posteriorly  on  the  dorsal  side  ; 
in  Atlanta  it  is  recurved,  and  ends  in  the  branchial  chamber. 
The  heart  is  proso-hranchiatej  although  in  Firola  the  auricle  is 
rather  above  than  in  front  of  the  ventricle,  owing  to  the  small 
amount  of  the  dorsal  flexure. 

The  nucleobranchs,  and  especially  those  without  shells, 
"afford the  most  complete  ocular  demonstration  of  the  truth 
of  Milne  Edwards's  views  with  regard  to  the  nature  of  the  cir- 
culation in  the  moUusca,  Their  transparency  allows  the  blood- 
corpuscles  to  be  seen  floating  in  the  general  cavity  of  the  body 
— between  the  viscera  and  the  outer  integument^and  drifting 
backwards  to  the  heart ;  having  reached  the  wall  of  the  auricle 
they  make  their  way  through  its  meshes  as  they  best  can, 
sometimes  getting  entangled  therein,  if  the  force  of  the  heart 
has  become  feeble.  From  the  auricle  they  may  be  followed 
to  the  ventricle,  and  thence  to  the  aorta  and  pedal  artery, 
through  whose  open  ends  they  pour  into  the  tissues  of  the  head 
and  fin."     (Huxley.) 

Such  delicate  and  transparent  creatures  would  hardly  seem  to 
need  any  special  breathing-organ,  and,  in  fact,  it  is  present  or 
absent  in  species  of  the  same  genus,  and  even  in  specimens  of 
the  same  species.  Carinaria  has  folly-formed  branchiae;  in 
Atlanta  they  are  sometimes  distinct,  and  wanting  in  others ;  in 
Firoloides  they  are  only  indicated  by  a  ciliated  sub-spiral  band. 
The  larvae  are  furnished  with  a  shell,  and  with  ciliated  vela, 
(Gegenbaur.) 

The  nucleobranchs  are  dioicious  ;  some  individuals  (of  Firola) 
have  a  leaf-like  appendage,  others  a  long  slender  egg-tube 
depending  from  the  oviduct,  and  regularly  annulated.*  The 
larvae  are  furnished  with  a  shell  and  with  ciliated  vela,  (Gegen- 
baur.) 

The  nervous  system  is  remarkable  ioT  ^Q  "m^^  ^^-^^x^s^svssti.  ^^^ 

•  We  can  only  call  to  mind  one  other  example  ol  a  fbegmwvt^Qi  «^B»svVsi  VJaft  1Ktf:^.^^^« 
r£r.,  aiepenniform  atylea  of  Teredo  OipalmiUaia. 


342  MAKTJAL  OF  THE   MOLLXTSCA. 

bhe  centres.  The  buccal  ganglia  are  situated  considerably  in 
&ont  of  the  cephalic,  and  the  pedal  ganglia  are  far  behind,  so 
bhat  the  commissures  which  unite  them  are  nearly  parallel  with 
the  oesophagus.  The  branchial  ganglia  are  at  the  posterior 
extremity  of  the  body,  as  in  the  bivalves.  The  eyes  are  hour- 
2;lass  shaped,  and  very  perfectly  organised;  the  auditory 
resides  are  placed  behind,  and  connected  with  the  cephalic 
2^nglia,  they  each  contain  a  round  otolito,  which  sometimes 
seems  to  oscillate.     (Huxley.) 

Family  I. — ^FnioLiDiE. 

Animal  elongated,  cylindrical,  translucent,  furnished  with  a 
rentral  fin,  and  a  tail-fin  used  in  swimming ;  giU.  exposed  on 
khe  posterior  part  of  the  back,  or  covered  by  a  small  hyalino 
shell.  Mouth  with  a  circular  lip ;  lingual  membrane  witii  few 
rows  of  teeth;  central  teeth  transversely  elongated,  with  3 
recurved  cusps ;  laterals  3  on  each  side,  the  first  a  transverse 
plate  with  a  hooked  apex,  2  and  3  sickle-shaped.  * 

FiROLA,  Peron  and  Lesueur. 

Type,  F.  Ooronata,  Forsk.     Mediterranean. 

Synonym^  Pterotrachsea,  Forsk. 

Animal  fusiform,  elongated,  with  a  long,  slender,  proboscidi- 
lovm.  head ;  fin  narrowed  at  the  base,  furnished  with  a  small 
jucker;  tail  elongated,  keeled,  sometimes  pinnate;  nucleus 
prominent;  branchial  processes  numerous,  conical,  slender; 
:entacles  4,  short  and  conical ;  eyes  black  and  distinct,  protected 
by  a  rudimentary  eyelid ;  lingual  ribbon  oblong.  The  female 
^rolcB  have  a  long  moniliform*  oviduct.  Anops  Feronii, 
D'Orbigny,  described  and  figured  as  having  no  head  (!),  was 
probably  a  mutilated  Firola,  **  Such  specimens  are  very 
5ommon,  and  seem  just  as  lively  as  the  rest."    (Huxley.) 

Diatrihutiony  14  species.    Atlantic,  Mediterranean,  Pacific. 

Suh-genm,  Firoloides,  Lesueur.  (Cerophora,  D'Orbigny).  F. 
Desmarestii,  Les.  Body  cylindrical ;  head  tapering,  furnished 
vith  two  slender  tentacles ;  nucleus  at  the  posterior  extremity 
)f  the  body,  with  or  without  small  branchial  fiJlaments;  egg- 
iibe  regularly  annulated ;  tail-fin  small  and  slender,  ventral 
?i2  Tjdthout  a  sucker.  Biatrihutiony  6  species.  Atlantic ;  Medi- 
iranean, 

TTioficmis  Sa^itta,  Q.  and  a.,  scmetimeB  reierreA  Vo  Oaia  l«mSV:i>  Mv«xM«s«!S^sftft 
i-    (Huxley,) 
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Etymology y  carinay  a  keel  (or  keeled  vessel). 

Type,  0.  cymbium,  Desh.  =  0.  cristatus,  L.,  Fig.  141,  PI. 
XIV.,  Fig.  19. 

Shell  hyaline,  symmetrical,  limpet-shaped,  with  a^  posterior 
sub-spiral  apex  and  a  fimbriated  dorsal  keel  •  nucleus  minute, 
dextrally  spiral. 

Animal  large,  translucent,  granulated;  head  thick,  cylin- 
drical; lingual  ribbon  triangular,  teeth  increasing  rapidly  in 
size,  from  the  front  backwards ;  tentacles  long  and  slender,  eyes 
near  their  base ;  ventral  fin  rounded,  broadly  attached,  with  a 
small  marginal  sucker ;  tail  large,  laterally  compressed ;  nucleus 
pedunculated,  covered  by  the  shell,  gills  numerous,  pinnate, 
projecting  from  beneath  the  shell. 

Distribution,  8  species.  Mediterranean  and  warmer  parts  of 
the  Atlantic  and  Indian  Oceans.  They  feed  on  small  AcahphiE, 
and  probably  on  the  pteropoda ;  Mr.  "Vyilton  foimd  in  the 
stomach  of  a  Carinaria  two  ft'agments  of  quartz  rock,  weighing 
together  nearly  3  grains. 

Fossil,  1  species.     Miocene.     Turin. 

OabdiapoDA,  D'Orbigny. 

Example,  0.  placenta,  PI.  XTV.,  Fig.  20. 
Etymology,  cardia,  heart,  pous,  foot. 
Synonym,  Carinaroides,  Eyd.  and  Souleyet. 
Animal  like  Carinaria, 
Distribution,  5  species,     Atlantic. 

Shell  minute,  cartilaginous ;  peristome  expanded  and  bi-lobed 
in  front,  enveloping  the  spire  behind. 

Family  II. — ^ATiiAsriDM, 
Ammai  famiahed  with  a  well-deve\o^e>d.  €!a!^>  Vsv\»  ^"^^^o.  S 

•  -Kfe;  141.  p,  proboBcia ;  t,  tentacles ;  h,  bTwachi» \  «,%\i<&U\  f  ,^acX%    > 
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san  retire ;  gills  contained  in  a  dorsal  mantle  cavity ;  lingual 
ootb.  similar  to  Oarinaria, 

Shell  symmetrical,  discoidal,  sometimes  closed  by  an  opor- 
ulum. 

Atlanta,  Lesuenr. 

Type,  A.  Peronii,  PI.  XIY.,  Figs.  21-23. 

Synonym,  steira,  Esch. 

Shell  minute,  glassy,  compressed  and  prominently  keeled; 
Lucleus  dextrally  spiral;  aperture  narrow,  deeply  notched  at 
ho  keel;  operculum  ovate,  pointed,  lamellar,  with  a  minute, 
ipical,  dextrally  spiral  nucleus. 

Animal  3-lobed;  head  large,  sub-cylindrical;  tentacles 
lonical,  with  conspicuous  eyes  behind  them;  ventral  fin 
Lattened,  fan- shaped,  furnished  with  a  small  fringed  sucker; 
ail  pointed,  operculigerous. 

Distribution,  18  species.  Warmer  parts  of  the  Atlantic, 
Canary  Islands. 

Sub-genus,  Oxygyrus,  Benson.  Synonyms,  Ladas,  Cantraine  ; 
lelico-phlegma,  D'Orbigny.  0.  Keraudrenii,  PL  XIII.,  Figs. 
14,  25.  Shell  milky,  narrowly  umbilicated  on  both  sides; 
Lucleus  not  visible ;  back  rounded,  keeled  only  near  the  aper- 
uro ;  body  whorl,  near  the  aperture,  and  keel  cartilaginous ; 
LO  apertural  slit;  operculum  trigonal,  lamellar.  4  species. 
Atlantic,  Mediterranean. 

The  Atlanta  was  discovered  by  Lamanon,  who  supposed  it  to 
>e  the  living  analogue  of  the  Ammonite.  The  operculum  of 
)xygyrm  (PI.  XIII.,  Fig.  25)  is  singularly  like  the  Trigonellites 
p.  182) ;  that  of  Atlanta  (Fig.  22)  is  the  only  example  of  a 
^>extral  operculum  to  a  dextral  shell  (p.  207). 

PoRCELLiA,  Lev^nie. 

Example,  P.  Puzosi,  PI.  XIY.,  Fig.  29. 

Shell  discoidal,  many-whorled ;  whorls  keeled  or  coronated ; 
Lucleus  spiral ;  aperture  with  a  narrow  dorsal  slit. 

Fossil,  10  species.  Upper  Silurian  —  Trias.  Britain,  Bel- 
ium. 

Bellerophox,  Montfort. 

Example,  B.  bi-carinatus,  L§v.  PL  XIV.,  Fig.  27. 

Si/nonym,  Euphemus,  M*Coy. 

<S^<?^/87222272eiricaUy  convoluted,  globuW,  ot  ^coidal,  strong, 
'Whorled;  wiorJs  often  sculptured.;  AoTsaXY-^  Yfi^^\  «:^^t« 
sj'nuated  and  deeply  notclied  ontlio  ^LOxaaYsv^^, 
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Foml,  128  species.  Lower  Silurian — Caxb.  North.  America, 
Europe,  Australia,  India.  The  name  Bucania  was  given  by 
Hall  to  the  species  with  exposed  whorls ;  in  B.  expansus,  PI. 
XTV.,  Fig.  28,  the  aperture  of  the  adult  shell  is  mucli  expanded, 
and  the  dorsal  slit  filled  up.     (Salter.) 

Bellerophina,  D'Orbigny  (not  Forbes),  is  founded  on  the 
Nautilus  minutus,  Sby.  PI.  XTV".,  Fig.  26,  a  small  globular 
shell,  spirally  striated,  and  devoid  of  a^ta.  It  is  found  in  the 
gavit  of  England  and  France. 

Cyetolites,  Conrad. 

Type,  0.  omatus,  PL  XTV.,  Fig.  30. 

Etymology,  kurtos,  curved,  lithoa,  stone. 

Shell  thm,  symmetrical,  hom-diaped  or  discoidal,  with  whorls 
more  or  less  separate,  keeled,  and  sculptured. 

Foasil,  13  species.  Lower  Silurian — Garb.  North.  America, 
Europe. 

? Ecculiomphalm  (Bucklandi),  Portlock,  PI.  XIY.,  Fig.  31. 
Lower  Silurian,  Britain,  United  States.  Shell  thin,  curved,  or 
discoidal  with  few  widely  separate  whorls,  slightly  unsym- 
metrical,  keeled. 


Fig..l42.  Maclurea  Logani  (Salter),  L,  Saurian,  Canada. 

PMaclxjeea,  Lesueur. 

Named  after  William  Maclure,  the  first  American  geologist. 

SMI  discoidal,  few-whorled,  longitudinally  grooved  at  the 
back,  and  slightly  rugose  with  lines  of  growth;  dextral  side 
convex,  deeply  and  narrowly  perforated ;  left  side  flat,  exposing 
the  inner  whorls ;  operculum  sinistrally  sub-spiral,  solid  with 
two  internal  projections  {t  *),  one  of  tbem  beneath  the  nucleus, 
very  thick  and  rugose. 

Fossilj  6  species.  Lower  Silurian.  North  America ;  Scotland 
(Ayrshire,  M*Coy). 

This  singular  shell  abounds  in  the  "  Chazy "  limestone  of 
tbe  United  States  and  Canada ;    sections  of   it  m.a^  Vi<3k  ^^s^ 
even  in  the  pavement  of  New  York*,  "but  s^^^\s£i«aa  ^^^^'^^ 
dimcnlt  to  obtain.     We  are  indebted  to  ^\t  "^ .  "^^  ^^^ 
of  tbe  Oeological  Survey,  Canada,  ioT   \Jttft    ov^1s^3Q3i^^2^ 

q3 
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examining  a  large  series  of  silicified  specimens,  and  of  figuring 
a  perfect  fiiell,  with  its  operculum  in  siiu.  It  has  more  the 
aspect  of  a  bivalve,  such  as  Eequienia  Lonsdaln  (PI.  XViJLI., 
Fig.  12)  than  of  a  spiral  univalve,  but  has  no  hinge.  Many  of 
the  specimens  are  overgrown  with  a  zoophyte,  generally  on  the 
convex  side  only,  rarely  on  both  sides. 

The  Maclurea  has  been  described  as  sinistral ;  but  its  oper- 
culum is  that  of  a  dextral  shell ;  so  that  the  spire  must  be 
regarded  as  deeply  sunk  and  the  umbilicus  expanded,  as  in 
certain  species  of  planorhis;  unless  it  is  a  case  conversely 
parallel  to  Atlanta^  in  which  both  shell  and  operculum  have 
dextral  nuclei.  The  affinities  of  Maclurea  can  only  be  deter- 
mined by  careful  examination  and  comparison  with  allied,  but 
less  abnormal  forms,  associated  with  it  in  the  oldest  fossiliferous 
rocks ;  its  relation  to  Euomphalus  (p.  267)  is  not  supported  by 
the  evidence  of  Sir  W.  Logan's  specimens. 


CLASS  III.— PTEEOPODA. 

This  little  group  consists  of  animals  whose  entire  life  is 
passed  in  the  open  sea,  far  away  from  any  shelter,  save  what  is 
afforded  by  the  floating  gulf- weed,  and  whose  organisation  is 
specially  adapted  to  that  sphere  of  existence.  In  appearance 
and  habits  they  strikingly  resemble  the  fry  of  the  ordinary  sea- 
snails,  swimming  like  them  by  the  vigorous  flapping  of  a  pair 
of  fins.  To  the  naturalist  ashore  they  are  almost  unknown ; 
but  the  voyager  on  the  great  ocean  meets  with  them  where 
there  is  little  else  to  arrest  his  attention,  and  marvels  at  their 
delicate  forms  and  almost  incredible  numbers.  They  swarm 
in  the  tropics,  and  no  less  in  Arctic  seas,  where  by  their 
mjTiads  the  water  is  discoloured  for  leagues.  (Scoresby.)  They 
are  seen  swimming  at  the  surface  in  the  heat  of  the  day,  as  well 
as  in  the  cool  of  the  evening.  Some  of  the  larger  kinds  have 
prehensile  tentacles,  and  their  mouths  armed  with  lingual  tee  th, 
so  that,  fragile  as  they  are,  they  probably  feed  upon  still 
smaller  and  feebler  creatures  (e.g.  entomostraca).  In  Hgh 
latitudes  they  are  the  principal  food  of  the  whale,  and  of  many 
sea-birds.  Their  shells  are  rarely  drifted  on  shore,  but  abound 
in  the  fine  sediment  brought  up  by  the  dredge  from  great 
depths.  A  few  species  occur  in  the  tertiary  strata  of  England 
and  the  Continent;  in  the  older  rocks  tliiey  ate  'a'cikxics^ra.,  \mleaa 
some  comparatively  gigantiG  forms  (^conularia  oji^  fh.e«i^  >as:s^ 
ifeon  rightly  referred  to  this  order. 
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In  stmctTire,  the  Fteropoda  are  most  nearly  related  to  the 
marine  univalves,  but  much  inferior  to  them.  Their  nervous 
ganglia  are  concentrated  into  a  mass  helow  the  oesophagus ;  they 
have  auditory  vesicles,  containing  otolites ;  and  are  sensible  of 
light  And  heat,  and  probably  of  odours,  although  at  most  they 
possess  very  imperfect  eyes  and  tentacles.  The  true  foot  is 
small  or  obsolete ;  in  cleodora  it  is  combined  with  the  fins,  but 
in  Clio  it  is  sufficiently  distinct,  and  consists  of  two  elements ; 
in  Spinalis  the  posterior  portion  of  the  foot  supports  an  oper- 
culum. The  fins  are  developed  from  the  sides  of  the  mouth  or 
neck,  and  are  the  equivalents  of  the  side-lappets  {epipodia)  of 
the  sea-snails.  The  mouth  of  Pneumodermon  is  furnished  with 
two  tentacles  supporting  miniature  suckers ;  these  organs  have 
been  compared  with  the  dorsal  arms  of  the  cuttle-fishes,  but  it 
is  doubtful  whether  their  nature  is  the  same.*  A  more  certain 
point  of  resemblance  is  the  ventral  flexure  of  the  alimentary 
canal,  which  terminates  on  the  under  surface,  near  the  right 
side  of  the  neck.  The  pteropods  have  a  muscular  gizzard,  armed 
with  gastric  teeth ;  a  liver ;  a  pyloric  coecum ;  and  a  contractile 
renal  organ  opening  into  the  cavity  of  the  mantle.  The  heart 
consists  of  an  auricle  and  a  ventricle,  and  is  essentially  opistho- 
hranchiate,  although  sometimes  affected  by  the  general  flexure 
of  the  body.  The  venous  system  is  extremely  incomplete.  The 
respiratory  organ,  which  is  little  more  than  a  ciliated  surface,  is 
either  situated  at  the  extremity^)f  the  body  and  unprotected  by 
a  mantle,  or  included  in  a  branchial  chamber  with  an  opening 
in  front.  The  shell,  when  present,  is  symmetrical,  glassy,  and 
translucent,  consisting  of  a  dorsal  and  a  ventral  plate  united, 
with  an  anterior  opening  for  the  head,  lateral  slits  for  long  fili- 
form processes  of  the  mantle,  and  terminated  behind  in  one  or 
three  points ;  in  other  cases  it  is  conical,  or  spirally  coiled  or 
closed  by  a  spiral  operculum.  The  sexes  are  united,  and  the 
orifices  situated  on  the  right  side  of  the  neck.  According  to 
Vogt,  the  eriibryo  Pteropod  has  deciduous  veZa,  like  the  sea- 
snails,  before  the  proper  locomotive  organs  are  developed. 
(Huxley.) 

Prom  this  it  would  appear  that  while  the  Pteropoda  present 
some  analogical  resemblances  to  the  CepJialopoday  and  perma- 
nently represent  the  larval  stage  of  the  sea-snails,  they  are 
developed  on  a  tjrpe  sufficiently  peculiar  to  entitle  them  to  rank 

•  The  figwrea  of  Eydoux  and  Souleyet  represexvt  ttienv  «a\>eVa%«vK«^^^'''f^^  ^^^!%t 
Atan  the  cepluUic ganglia i  whereas  the  arms  of  tha  cu\a^&-ftaX«QftL  ^i^  ^^^^^^^.^^^'^Ax 
DwdiOcatiaoB  ci  the  toot  in  the  moUusea,  derive  th%te  iicwe«  tewa  ^Qa»  ^•^^  **** 
(BtaJ0y.) 
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as  a  distinct  group ;  not  indeed  of  eqnal  value  with  the  Oastero^ 
poda,  but  with  one  of  its  orders. 

This  group,  the  lowest  of  the  univalve  or  encephalous  orders, 
makes  no  approach  towards  the  bivalves  or  acephala,  Porskahl 
and  Lamarck  indeed  compared  Hyaloea  with  Terehrattda ;  but 
they  made  the  ventral  plate  of  one  answer  to  the  dorsal  valve  of 
the  other,  and  the  anterior  cephalic  orifice  of  the  pteropodous 
shell  correspond  with  the  posterior,  byssal  foramen  of  the 
bivalve !  . 

Sbotion  a. — ^Thecosomata,  BL* 

Animal  furnished  with  an  external  shell;  head  indistinct ; 
foot  and  tentacles  rudimentaiy,  combined  with  the  fins ;  mouth 
situated  in  a  cavity  formed  by  the  union  of  the  locomotive 
organs ;  respiratory  organ  contained  within  a  mantle  cavity. 

Family  I. — ^HYALEmiE. 

Shell  straight  or  curved,  globular  or  needle-shaped,  sym- 
metrical. 

Animal  with  two  large  fins,  attached  by  a  columellar  muscle 
passing  from  the  apex  of  the  shell  to  the  base  of  the  fins;  body 
enclosed  in  a  mantle ;  gill  represented  by  a  transversely  plaited 
and  ciliated  surface,  within  the  mantle  cavity,  on  the  ventral 
side ;  lingual  teeth  (of  HyaUa)  1.1.1,  each  with  a  strong  recurved 
hiok. 

Hyalea,  Lamarck 

Etymology,  hyaUos,  glassy. 

Synonym,  Oavolina,  Gioeni,  not  Brug. 

Type,  H.  tridentata,  Fig.  143.     PI.  XlV.,  Fig.  32. 

Shell  globular,  translucent ;  dorsal  plate  lather  flat,  produced 
into  a  hood;    aperture  contracted,  with  a  slit  on  each  side; 

posterior  extremity  tridentate.  In 
H.  trispinosa  {Diacria,  Gray)  the 
lateral  slits  open  into  the  cervical 
aperture. 

Animal  with  long  appendages  to  the 
mantle,  passing  through  the  lateral 
sUts  of  the  shell ;  tentacles  indistinct ; 
fins  united  by  a  semicircular  ventral 
lobe,  the  equivalent  of  the  posterior. 

Fig.  143.    H.  tridentata.         element  of  the  foot. 

J>istrihution,  19  species.     Atlantic,   Mediterranean,    Indian 
Ocean. 

-^<^^l,  ^  Bpecies,    Mocene — .    Sicily,  Tvnm,T>«s., 

*  ^efy,  a  case,  soma,  a  body ;  several  ol  ttie  geueacaliwieTvo  ^€a». 
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Cleodoea,  Peron  and  Lesueur. 

Synonyms,  Clio,  L.  (part)  not  Miiller.    Balantiiini,  Leach  MS. 

Type,  0.  pyramidata,  PI.  XIV.,  Fig.  S3. 

Shell  pyramidal,  three-sided,  striated  transversely ;    ventral 
side  flat,  dorsal  keeled ;  aperture  simple,  triangular,  with  the , 
angles  produced ;  apex  acute. 

Animal  with  rudimentary  eyes ;  tentacles  obsolete ;  mantle- 
margin  with  a  siphonal  (?)  process ;  fins  ample,  united  ventrally 
by  a  rounded  lobe ;  lingual  teeth  1.1.1.  The  transverse  bars  of 
the  gills,  the  heart,  and  other  organs  are  visible  through  the 
pellucid  shell.  In  C,  curvata  and  jpellucida  {Pleuropus,  Esch.) 
the  mantle  is  furnished  with  two  long  filaments  on  each  side. 

DUtrihution,  12  species.  Atlantic,  Mediterranean,  Indian 
Ocean,  Pacific,  Cape  Horn. 

Fossil,  4  species.  Miocene — .  Britain.  (C  infundihulum, 
Crag.) 

Sub-genus.  Oresets,  Rang.  (Styliola,  Lesueur.)  C.  aciculata, 
PI.  XTV".,  Fig.  34.  Slender,  conical,  pointed,  straight,  or  curved. 
Fins  rather  narrow,  truncate,  with  small  tentacles  projecting 
from  their  dorsal  edges,  and  rudiments  of  the  mesopodium  on 
their  surface ;  mantle-margin  with  a  spiral  process  on  the  left 
side.  M.  Bang  states  that  he  has  seen  these  pteropods  clustering 
round  floating  seaweed. 

Distribution,  6  species  (like  Cleodora), 

CuviERiA,  Bang.* 

Dedicated  to  Baron  Cuvier. 

Type,  C.  columnella.  Bang,  PI.  XIV.,  Fig.  35. 

Shell  cylindrical,  transparent ;  aperture  simple,  transversely 
ovate ;  apex  acute  in  the  young,  afterwards  partitioned  oflf,  and 
usually  deciduous. 

Animal  with  simple  narrow  fins,  urdted  ventrally  by  two  small 
lobes;  lingual  teeth  1.1.1. 

Distribution,  4  species.    Atlantic,  India,  Australia. 

Fossil,  1  species.    (C.  astesana,  Bang.)    Pliocene,  Turin. 

Sub-genus.  Vaginella,  Daud.  V.  depressa,  PI.  XIV.,  Fig.  36. 
SheJl  oblong,  with  a  pointed  apex ;  aperture  contracted,  trans- 
verso.    Fossil,  4  species.     Miocene.     Bordeaux,  Turin. 

Theca,  Morris.    1845. 
Tyj!>e,  T.  ianceoiata. 

*  Under  the  name  of  "  tript^re,"  MM.  Quoy  ana.  G«im«tOL  ^<feficxettfe^  ^'i'  Vta^s^'fe 
«f  a  pteropjd,  since  ascertained  to  have  been  a  Cuvicria. 
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Synonyms,  Creseis,  Forbes.*    Pugiimculus,  Barr. 

Shell  straight,  conical,  tapering  to  a  point,  back  flattened, 
aperture  trigonal.    Length,  1-8  inches. 

Fossil,  40  species.  Paleeozoic.  North  America,  Britain,  New 
South  Wales.     ?  Permian. 

Pterotheca,  Salter. 

Type,  P.  transversa,  Portlock.  3  species,  Lower  Silurian ; 
Ireland,  Wales,  Canada. 

Shell  bi-lobed,  transversely  oval,  with  a  dorsal  keel  projecting 
slightly  at  each  end ;  ventral  plate  small  triangular. 

?  CoNTJLAjiiA,  Miller. 

Etymology,  conultis,  a  little  cone. 

Type,  0.  quadrisulcata,  JFig.  144. 

Shell  four-sided,  straight,  and  tapering,  the  angles 
grooved,  sides  striated  transversely,  apex  partitioned 
off. 

Fossil,  40  species.  Silurian — Garb.  Noiih  America, 
Europe,  Australia. 

Suh-genus,       Coleoprion     (gracilis),     Sandberger; 
Devonian.     Germany.     Shell  round,  tapering,  sides 
obliquely  striated,  siiise  alternating  along  the  dorsal 
line. 
Fifi'  U4.t  EURYBIA,  B^ng.     1827.^ 

Etymology,  Euryhia,  a  sea-nymph. 

Synonym,  Theceurybia,  Bronn. 

Example,  E.  Gaudichaudi,  PI.  XIV.,  Pig.  37  (after  Huxley). 

Animal  globular ;  fins  narrow,  truncated,  and  notched  at  the 
ends,  united  ventrally  by  a  small  lobe  (metapodium) ;  mouth 
with  two  elongated  tentacles,  behind  which  are  minute  e^e- 
peduncles  and  a  two-lobed  rudimentary  foot  {mesopodium) ;  body 
enclosed  in  a  cartilaginous  integument,  with  a  cleft  in  front, 
into  which  the  locomotive  organs  can  be  retracted.  Lingual 
teeth,  1.0.1. 

The  animal  has  no  proper  gill,  but  Mr.  Huxley  has  observed 
two  ciliated  circles  surrounding  the  body,  as  in  the  larva  of 
Pneumodermon, 

Distribution,  4  species.    Atlantic  and  Pacific. 

Sub-genus,  Psyche,  Rang.   (Halopsyehe,  Bronn.)  P.  globulosa, 

*  Creseis  Sedgwicki,  Forbee,  is  an  orthoceras  with  very  thin  septa,  belonging  to  the 
same  group  with  (Conularia)  teres,  Sby.  Tcntocwiites,  Sc\iL  \s  wfli<i\^^Qwa.  (.Salter.) 
/  CarboniferouB  liineatone,  Brit.  Belgium. 
/  Tbig  name  had  been  previously  employed  foi  ioar  diSLetetA  ft«ivcw.  A  ^^asAatcA 


aninuUg. 
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PL  XrV".,  Fig.,  38.    Animal  globular,  witli  two  simple  oval  fins. 
Diatrlbtiiion,  1  species.     Off  NewfoundlaDd 

Cymbulia,  Peron  and  Losueur, 

Etymology f  diminutiye  of  cymha,  a  boat. 

Type,  0.  proboscidea,  PI.  XIV.,  Fig.  39  (after  Adams). 

Shell  cartilaginous,  slipper-shaped,  pointed  in  front,  trun- 
cated posteriorly ;  aperture  elongated,  ventral. 

Animal  with  large  rotinded  fins  connected  ventrally  by  an 
elongated  lobe ;  mouth  furnished  with  minute  tentacles;  lingual 
teeth  1.1.1 ;  stomach  muscular,  armed  with  two  sharp  plates. 

Distributiony  3  species.  Atlantic,  Mediterranean,  Indian 
Ocean. 

TlEDEMAJTNIA,   Chiaje. 

Type,  T.  Neapolitana,  PI.  XIV.,  Fig.  40. 

Named  after  Fr.  Tiedemann. 

Animal  naked,  transparent,  fins  united,  forming  a  large 
rounded  disk ;  mouth  central ;  tentacles  elongated,  connate ; 
eye-tubercles  minute.    Larva  shell-bearing. 

Distribution,  3  species.     Mediterranean,  Australia. 

Family  II. — ^Limaoinidje. 

Shell  minute,  spiral,  sometimes  operculate. 

Animal  with  fins  attached  to  the  sides  of  the  mouth,  and 
united  ventrally  by  an  operculigerous  lobe  ;  mantle-cavity 
opening  dorsally ;  excretory  orifices  on  the  right  side. 

The  shells  of  the  true  limacinidoB  are  sinistral,  by  which  they 
may  be  known  from  the  fry  of  Atlanta,  Carinaria,  and  most 
other  Gasteropods. 

LiMACiNA,  Cuvier 

Etymology,  limacina,  enail-like. 

Synonym,  Spiratella,  Bl. 

Example,  L.  antarctica  (drawn  by  Dr.  Joseph  Hooker), 
PI.  XIV.,  Fig.  41. 

Shell  sub-globose,  sinistrally  spiral,  umbilicated;  whorls 
transversely  striated ;  umbilicus,  margined ;  no  operctilum. 

AniTnal  with  expanded  fins,  notched  on  their  ventral  margins ; 
operculum  lobe  divided ;  lingual  teeth  1.1.1. 

Distribution,  2  species.  Arctic  and  Antarctic  Seas;  grn- 
garious. 

Spieialis,  Eydoux.  and  ^oxiler^^^. 
McampU,  8,  buiimoides,  PL  XIY.,"Fi^g«  ^"^r 
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Syncmyms,  Heterofusus,  Fleming.  Heliconoides,  D'Orbigny. 
Peracle,  Forbes.     Seaea,  Ph. 

Shell  minute,  hyaline,  sinistrally  spiral,  globose  or  turreted, 
smooth  or  reticijlated;  operculum  thin,  glassy,  semilunar, 
slightly  spiral,  with  a  central  muscular  scar. 

Ammdl  with  narrow,  simple  fins,  united  by  a  simple,  trans- 
verse operculigerous  lobe ;  mouth  central,  with  prominent  lips. 

Diatributioriy  12  species.  Greenland  and  Norway  to  Cape 
Horn,  Indian  Ocean,  Pacific. 


P  Cheletropis,  Forbes. 

Etymology  f  chele,  a  claw,  and  tropis,  a  keel. 

Synonym,  Sinusigera,  D'Orbigny. 

Type,  0.  Huxleyi,  PI.  XTV.,  Fig.  43. 

Shell  dextrally  spiral,  imperforate,  double-keeled;  nucleus 
sinistral ;  aperture  channelled  in  front ;  peristome  thickened, 
reflected,  with  two  claw-like  lobes. 

Animal  gregarious  in  the  open  sea. 

The  species  comprised  in  this  and  the  following  genus  are 
young  gasteropods.     (See  pp.  212,  225.) 

Distribution,  2  species.  South  America  and  South-east 
Australia. 


Another  minute  spiral  shell  may  be  noticed  here  :— 

Macgilliviiayla,  Forbes. 

Named  after  its  discoverer,  the  naturalist  to  H.M.S.  Rattle^ 
make. 

Type,  M.  pelagica,  PL  XIV.,  Fig.  4t. 

Shell  minute,  dextrally  spiral,  globular,  imperforate,  thin, 
homy,  translucent ;  spire  obtuse ;  aperture  oblong,  entire ; 
peristome  thin,  incomplete ;  operculum  thin,  homy,  concentric, 
nucleus  sub-external. 

Animal  with  4  long  tentacles,  mantle  with  a  siphonal  process ; 
foot  expanded,  tnmcated  in  front,  furnished  with  a  float  after  the 
manner  of  lanthina ;  lingual  dentition  closely  resembling 
Jeffreyaia, 

Distrihution,  3  species.     Taken  in  the  towing-net  off  Oapo 
Byron,  East  coast  of  Australia,  15  miLea  irom.  ^ot^,  ^Ck^t^si^, 
andapparen  tly  gregarious.     (J .  MacgiDiTtay  ."^   "^S^sAqtcq  ^'^vs'SJa. 
J^tlantdc.     (Adams.) 
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Section  B. — Gymnosomata,  B1. 

Animal  naked,  without  mantle  or  shell;  head  distinct;  Ciis 
attached  to  the  sides  of  the  neck ;  gill  indistinct. 

Family  III.— Cliid^. 

Body  fiisiform ;  head  with  tentacles  often  supporting  suckers ; 
foot  small,  but  distinct,  consisting  of  a  central  and  posterior 
lobe ;  heart  opistho-hranchiate ;  excretory  orifices  distant,  on  the 
right  side;  lingual  teeth  (in  Clio)  12.1.12,  central  wide,  denti- 
culated, uncini  strongly  hooked  and  recurved. 

Clio  (L.),*  MiiUer. 

Etymology,  Clio,  a  sea-nymph. 

Synonym,  Olione,  Pallas. 

Type,  0.  borealis,  PI.  XIV.,  Pig.  45.     (0.  caudata,  L.,  part.) 

Head  with  2  eye  tubercles  and  2  simple  tentacula;  mouth 
with  lateral  lobes,  each  supporting  3  conical  retractile  processes, 
famished  with  numerous  microscopic  suckers ;  fins  ovate ;  foot 
lobed.  In  swimming,  the  Clio  brings  the  ends  of  its  fins  almost 
in  contact,  first  above  and  then  below.     (Scoresby.) 

Bistrihution,  4  species,  Arctic  and  Antarctic  Seas,  Norway, 
India. 

Sub-genu8  ?  Cliodita  (fiisiformis),  Quoy  and  Gaimard.  Head 
supported  on  a  narrow  neck ;  tentacles  indistinct.  4  species. 
Cape,  Amboyna. 

Pneitmodeemon,  Cuvier. 

Etymology,  Pneumon,  lung  (or  gill),  derma,  skin. 

Type,  P.  violaceum,  PI.  XIV.,  Fig.  47. 

Body  fusiform ;  head  furnished  with  ocular  tentacles ;  lingual 
teeth  4.0.4;  mouth  covered  by  a  large  hood  supporting  two 
small,  simple,  and  two  large  acetabuliferous  tentacles,  suckers 
numerous,  pedicillate,  neck  rather  contracted ;  fins  rounded ; 
foot  oval,  with  a  pointed  posterior  lobe;  excretory  orifice 
situated  near  the  posterior  extremity  of  the  body,  which  has 
small  branchial  processes,  and  a  minute  rudimentary  shell 

*  This  name  was  employed  by  Linnscus  for  all  the  Pteropoda  tlien  known;  his 
deflnition  is  most  suited  to  the  "  northern  clio,"  probably  the  only  species  mth  which 
he  was  personally  acquainted.    The  first  species  enumerated  in.  thft  S'^?*..  "^-JsJ..  \% 
C.  caudata,  and  reference  is  made  to  an  indetermmable  fvgoiQ  \\\  "Bvorw^^  ^^ysisa^a.^, 
and  to  Marten's  account  of  the  Spitzbergen  mollusc  {,C.  boTealU'i.    "tst  c«a^«>  >S«a  "^^c^^ 

the  rule  ia  to  adopt  the  practice  of  the  next  BUCceeClvnft  TisJcraBaaat  ^\vo  ^^'o»r»'  '^^ 

limitg  of  the  group  more  exactly. 


864  MANUAL   OP   THB  M0LLT7SCA. 

In  the  fry  of  Pneumodermon  the  end  of  tlie  body  is  encircled 
\ntli  ciliated  bands.     (Miiller.) 

Distribution,  4  species.    Atlantic,  India,  Pacific  Ocean. 

Suh-genua  ?  Spongiohranchoeay  D'Orbigny.  S.  Australis,  PI. 
XrV.,  Fig.  46.  Gill  (?)  forming  a  spongy  ring  at  the  end 
of  the  body ;  tentacles  each  with  6  rather  large  suckers.  Distri- 
hutiwif  2  species.  South  Atlantic  (Fry  of  Pneumodermon?). 
TricJiocyclua,  Eschscholtz,  T.  Dumerilii,  PL  XTV.,  Fig.  48. 
Animal  without  acetabuliferous  tentacles?  mouth  probosidi- 
form ;  front  of  the  head  surrounded  with  a  circle  of  cilia,  and 
two  others  round  the  body. 

?  Pelagia,  Quoy  and  Gaim^-rd. 

Etymology,  Pelagus,  the  deep  sea  (not  =  Pelagia,  Peron  and 
Les.). 

Type,  P.  alba,  PI.  XIV.,  Fig.  49.  Amboyna. 

Animal  fusiform,  truncated  in  front,  rough;  neck  slightly 
contracted ;  £ns  small,  fan-shaped. 

Cymodooea,  D'Orbigny. 

Etymology,  KumodoTce,  a  Nereid. 

Type,  0.  diaphana,  PL  XIV.,  Fig.  60. 

Anirnal  fusiform,  truncated  in  front,  pointed  behind ;  neck 
slightly  xjontracted ;  fins  2  on  .each  side,  first  pair  large  and 
rounded,  lower  pair  ligulate ;  foot  elongated ;  mouth  probosci- 
diform. 

Distribution,  1  species.    Atlantic. 


CHAPTER  m. 

CLASS  IV.— BRACHIOPODA,  Ouvier,  1805. 

(=  Order  Pallio-brancTiiata,  Blainville,  Prodr.  1814.) 

The  Brachiopoda  are  bivalve  shell-fish  which  differ  from  the 
ordinary  mussels,  cockles,  &c.,  in  being  always  equal-sided,  and 
never  quite  equivalve.  Their  forms  are  symmetrical,  and  so 
commonly  resemble  antique  lamps,  that  they  were  called 
lampades,  or  "  lamp-shells,"  by  the  old  naturalists  (Meuschen, 
1787,  Humphreys,  1797) ;  the  hole  which  in  a  lamp  admits  the 
wick  Serves  in  the  lamp-shell  for  the  passage  of  the  pedicle  by 
wJuch  it  is  attached  to  submatine  ©"bjecta.* 

♦  Tbe  principal  mo^ttc&iiona  of  external  form  pTeawvted\>7^*^*^*^^*'*^^^^'^^ 
J'lato  15:  the  internal  atructare  of  each  genua  is  iUxfitatea  Vxv  \3cv«k  ^ w^Q:^5XA,^\as^  w. 
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The  Talyes  of  the  Brachiopoda  are  respeotiYely  dorsal  and 
ventral ;  the  ventral  valve  is  usually  largest,  and  has  a  pro- 
minent beak,  by  which  it  is  attached,  or  through  which  the 
organ  of  adhesion  passes.  It  is  sometimes  perforated,  as  in  the 
Terebratulidae.  The  dorsal,  or  smaller  valve,  is  always  free 
and  imperforate.  ^  The  valves  are  articulated  by  two  curved 
teeth,  developed  from  the  margin  of  the  ventral  valve,  and 
received  by  sockets  in  the  other ;  this  hinge  is  so  complete  that 
the  valves  cannot  be  separated  without  injury.*  A  few  genera 
have  no  hinge ;  in  Crania  and  Diacina  the  lower  valve  is  flat, 
the  upper  like  a  limpet;  the  valves  of  Lingula  are  nearly 
equal,  and  have  been  compared  to  a  duck*s  bill.     (Petiver.) 

Ventral  valve. 


Dorsal  valve. 
Fig.  145.  Muscular  system  of  Terehratula.^ 
a  a,  adductor-muscles;  r,  cardinal-miucles ;   z,  accessory  cardinals;  p^  ventral 
pedicle-muscles;  p\  dorsal  pedicle-muscles;  z,  capsular-muscles;  o,  mouth;  v,  vent: 
It  loop ;  tf  dental  socket. 

This  and  several  other  points  of  difference  seem  to  show  the 
propriety  of  adopting  the  proposal  made  by  Deshayes  in  1836 
of  dividing  the  Brachiopods  into  two  great  groups,  the  one 
having  articulated,  the  other  non-articulated  valves.  In  the 
first,  moreover,  the  valves  are  opened  by  muscles  acting  on  the 
cardinal  process  of  the  dorsal  valve,  while  in  the  latter  the  valves 
are  opened  by  the  pressure  of  the  fluid  in  the  perivisceral  cavity. 
This  difference  is  accompanied  by  a  striking  variation  in  the 

the  same  'with  those  in  Mr.  Davldson^s  Introductioiv,  «nd  ixi  \2c!A  "fiic^QScL  ^^^xtsRsosfik. 
Catalqgiie.    They  afe  from  original  studies  by  tlie  oat^ot « -axCVaKb  cfOaKTRSssfe  %\a&»A^ 
*  The  lai^gest  recent  Terebratula  cannot  \)e  opeue^  txxot^  ^sJoswa.  \  ^1  «si.^av^^5i.^'s«5«^^ 
by  applying  force. 

f  ^a^dfi^imiaAugtralig,Qwiy,  \,    Prom  aeattmxva^>7  ^^ww^'^***'^^'^^'*^*^" 


866  MANXTAL  OF  THE  MOLLUSCA. 

arrangement  of  the  muscles.     The  articulated  group  posseea  an 
anal  aperture ;  the  unarticulated  none.  (Hancock.)* 

The  valves  are  both  opened  and  closed  by  muscles ;  those 
which  open  the  shell  (cardinales)  originate  on  each  side  the 
centre  of  the  ventral  valve,  and  converge  towards  the  hinge- 
margin  of  the  free  valve,  behind  the  dental  sockets,  where 
there  is  usually  a  prominent  cardinal  process.  The  teeth  form 
the  fulcrum  on  which  the  dorsal  valve  turns.  The  adductor 
muscles  are  foul*  in  number,  and  quite  distinct  in  Crania  and 
Discina ;  in  Lingula  the  posterior  pair  are  combined,  and  in 
Terehratula  the  four  muscles  are  separate  at  their  dorsal 
terminations,  but  united  at  their  insertion  in  the  centre  of  tho 
•larger  valve.  The  pedicle  is  fixed  by  a  pair  of  muscles  (each 
doubly-attached)  to  the  dorsal  hinge-plate,  and  by  another 
pair  to  the  ventral  valve,  outside  the  cardinal  muscles. -f 

In  the  Terebratulidse  and  the  other  Brachiopods  having 
articulated  valves  the  muscular  system  consists  of  3  pairs  of 
muscles  which  act  directly  on  the  valves,  and  of  3  pairs  which 
connect  the  shell,  and  adjust  it  with  respect  to  the  peduncle. 
In  the  unarticulated  Brachiopods,  such  as  Lingula,  the 
muscles  are  more  complicated  than  in  the  former  group ;  three 
pairs  of  protractor  muscles  keep  the  valves  together,  and  thus 
compensate  for  the  absence  of  the  hinge  and  condyles,  which 
help  to  form  this  function  in  the  articulated  group ;  they  are  so 
arranged  a*s  to  co-operate  in  preventing  any  displacement  of 
the  valves  in  any  direction.  Hence  the  term  sliding-muscles 
which  they  have  received  is  inappropriate,  since  they  prevent 
any  sliding  action.  In  the  Lamellibranchs  the  sliding  of  the 
valves  is  admirably  guarded  against  by  means  of  hinges  with 
teeth  and  sockets ;  in  Brachiopods  the  same  end  is  apparently 
obtained  by  means  of  muscles.  It  has,  therefore,  been  pro- 
posed to  substitute  tho  i^rxn^adjustor  ior  protractor ^  and  retractor 
for  sliding  as  applied  to  these  muscles.  The  following  table 
shows  the  names  in  general  use,  and  those  proposed  by  Mr. 
Hancock ; — 

Names  in  iiso.  Names  proposed.  Homologous  muscles  in 

Unarticulated  brachiopods.         articulated  brachiopods. 

Ant.  retractors.  Ant.  occlusors.  Ant.  occUtsoni. 

Ant.  adductors.  Post.      „  Post,  occlusors. 

Post.       „  Divaricators.  Accessory  divaricaton. 

*  PMosopMcal  Transactions,    1858. 
/  TAe  mascular  system  of  Teredratula  presents  a  conaii^cwSoVs  «sasv\xv\.  ^  T«^«sKi^ 
if//ince  to  that  of  Afodiola  (Fig.  214 ) ;  the  anterior  and  lecstmot  ^^«lxa»ae«%^B>Ks\» 
'<vnpaivato  tbo  dorsal  and  central  pedicle  muBclea. 
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Names  in  use.  Names  proposed.  Homologous  muscles  iii 

Unarticulated  bracluopods.         articulated  brachiopods 

Cent. protractors.  Cent,  adjustors. )  „         ^.    ^ 

Extr.         „  Extr.         „       )  Vent,  adjusters. 

Post  retractors.  Post.         „  Dorsal       „ 

Capsular.  Peduncular.  Peduncular. 

Ant  parietals. 

Post  parietals. 

The  muscles  are  remarkably  glistening  and  terdinous,  except 
at  their  expanded  ends,  which  are  soft  and  fleshy.  They  are, 
with  few  exceptions,  non-striated.  In  the  posterior  adductors 
of  Waldheimia  transverse  striations  are  well  displayed.  Their 
impressions  are  often  deep,  and  always  characteristic ;  but  diffi- 
cult of  interpretation  from  Ijheir  complexity,  their  change  of 
position,  and  the  occasional  suppression  of  some  and  combina- 
tion of  others.*  There  may  be  considerable  changes  in  arrange- 
ment of  muscles  without  any  important  change  in  the  internal 
structure.  Thus  in  Waldheimia  cranium  there  are  six  muscular 
impressions  in  the  dorsal  valve ;  in  W,  australia  there  are  only 
four,  the  other  two  muscles  beiQg  attached  to  the  hinge-plate, 
not  to  the  valve.  The  valve  and  hinge-plate  are  never  found 
together,  and  it  is,  therefore,  probable  that  in  the  fossil  species, 
the  shells  of  which  are  found  without  hinge-plates,  the  muscles 
may  have  been  arranged  as  in  W,  cranium. 

On  separating  the  valves  of  a  recent  Terehratula,  the  diges- 
tive organs  and  muscles  are  seen  to  occupy  only  a  very  small 
space  near  the  beak  of  the  shell,  partitioned  off  from  the  general 
cavity  by  a  strong  membrane,  in  the  centre  of  which  is  placed 
the  animal's  mouth.  The  large  cavity  is  occupied  by  the 
fringed  arms,  which  have  been  already  alluded  to  (p.  5)  as 
the  characteristic  organs  of  the  class.  Their  nature  will  be 
better  understood  by  comparing  them  with  the  lips  and  labial 
tentacles  of  the  ordinary  bivalves  (pp.  18, 21,  and  Fig.  208,  j9,j9) ; 
they  are,  in  fact,  lateral  prolongations  of  the  lips  supported 
on  muscular  stalks,  and  are  so  long  as  to  require  being  folded 
or  coiled  up.  In  Rhynchonella  and  Lingula  the  arms  are  spiral 
and  separate ;  in  Terehratula  and  Discina  they  are  only  spiral 
at  the  tips,  and  are  united  together  by  a  membrane,  so  as  to 
form  a  lobed  disk.  It  has  been  conjectured  that  the  living 
animals  have  the  power  of  protruding  their  arms  in  search  ol 
food ;  but  this  supposition  is  unlikely,  since  in  many  genera 
they  are  supported  by  a  brittle  skeleton  of  €.l:ia^,  ^\5Sia  Siaft 

•  TrofesBor  King  has  shown  thai  the  compound  nalme  ol  a.Tax»G\3\«xvsK^x«?s\wv'>^ 
often  indicated  by  the  mode  in  which  the  vascular  marking?  ^toci^e^  ^^^oi.  V<.  Vjv» 
F^,  176, 181) 
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*  .  » 

[)od  is  obtained  by  means  of  cmrents  created  by  cilia, 
jingula  may  have  the  j^ower  of  slightly  extending  the  arms. 
]he  internal  skeleton  consists  of  two  spiral  processes  in  the 
ypiriferidce  (Fig.  168),  whilst  in  Terehratula  and  TTvecidium  it 
akos  the  form  of  a  loop^  which  supports  the  brachial  mem- 
►rane,  but  does  not  strictly  follow  the  course  of  the  arms.  The 
aode  in  which  the  arms  are  folded  is  highly  characteristic  of 
he  genera  of  Brachiopoda;  the  extent  to  which  they  are  sup- 
ported by  a  calcareous  skeleton  is  of  less  importance,  and 
iable  to  be  modified  by  age.  That  margin  of  the  oral  arms 
7hich  answers  to  the  lower  lip  of  an  ordinary  bivalve,  is 
ringed  with  long  filaments  (am),  as  may  be  seen  even  in  dry 
pecimens  of  recent  TerehratvlcB,  In  some  fossil  examples  the 
irri  themselves  were  supported  hf  slender  processes  of  shell ;  * 
hey  cannot,  therefore,  be  vibratile  organs,  but  are  probably 
hemselves  covered  with  microscopic  ci7ia,  like  the  oral  ten- 
acles  of  the  ascidian  pol3rpes  {ciHo-brachiata  of  Farre).  The 
interior  lip  and  inner  margin  of  the  oral  arms  is  plain,  and 
brms  a  narrow  gutter  along  which  the  particles  collected  by 
ihe  ciliary  currents  may  be  conveyed  to  the  mouth.  The  object 
)f  the  folding  of  the  arms  is  obviously  to  give  increased  surface 
'or  the  disposition  of  the  cirri. 

The  mouth  conducts  by  a  narrow  oesophagus  to  a  simple 
;tomach, .  which  is  surrounded  by  the  large  and  granulated 
iver;  the  intestine  of  Lingula  is  reflected  dorsaUy,  slightly 
convoluted,  and  terminates  between  the  mantle  lobes  on  the 
nght  side  (Fig.  202).  In  Orhicula  it  is  reflected  ventraUy,  and 
masses  straight  to  the  right,  ending  as  in  LinguLa,  In  Terehra- 
'ulttf  Ehynchonella,  and  probably  all  the  articulated  Brachiopoda, 
the  int^.stine  is  simple  and  reflected  ventrally,  passing  through 
I  notch  or  foramen  in  the  hinge-plate,  and  ending  behind  the 
rentral  insertion  of  the  adductor  muscle  (Fig.  145,  v.)t 

The  circulatory  system  is  far  less  complex  than  was  formerly 
jupposed,  and  does  not  differ  greatly  from  the  same  system  in 
the  Tunicata.  The  heart  is  placed  on  the  dorsal  surface  of  the 
jtomach,  and  consists  of  a  simple,  unilocular,  pyriform  vesicle 

svithout  any  auricle.    From  it  the  blood  is  propelled  through 

I 

*  Spirifera  rostrata  and  Terebratula  peetunculoides^  in  the  British  Museum. 

t  The  poeition  at  which  the  intestine  tenninates  in  the  Terebratula  and  Rkyii' 
'JumeUttj  seems  to  necessitate  the  escape  of  the  faeces  by  the  umbonal  opening ;  in 
these  extinct  genera  which  have  the  foramen  closed  at  an  early  age,  there  is  still  an 
Tcning  between  the  valves  (e.  g.  in  Unct^cs)  which  has  he&a.  mistaken  for  a  byssal 
^ch.  Mr.  Hancock  baa  carefully  dissected  several  «^cVe&  ol  KSwafc  ^-ftKw.-^^Sakssolw 
ecting'  any  anal  aperture.  Filling  the  inteadnea  mOa.  vcv\fcctt.oT»  ^»  \A^,\kj&.  xia 
V  could  be  diacovered. 


^ 
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four  channels  to  the  organs  of  reproduction  and  to  the  mantle ; 
and  its  flow  is  probably  assisted  by  a  number  of  subsidiary 
pulsatile  vesicles  situated  on  the  main  arterial  trunks.  It  then 
courses  through  the  plexus  of  lacunes  in  the  pallial  sinuses  and 
lobes  ;  turns  back  through  the  lacunes  of  the  parietes  into  the 
system  of  visceral  lacunes.  It  probably  enters  the  liver,  and 
idtimately  finds  its  way  back  into  the  heart  through  the 
branchio-systemic  vein.  There  is,  however,  another  and  more 
important  blood  current,  which  traverses  the  whole  length  of 
the  brachial  canal,  and  penetrates  to  the  extremities  of  the 
cirri,  before  it  joins  the  current  returning  from  the  visceral 
lacunes  and  flows  with  it  into  the  branchio-systemic  vein. 
The  blood  which  has  passed  through  the  brachial  canal  is 
far  more  highly  oxygenated  than  the  blood  which  has  flowed 
through  the  pallial  membranes.  There  seems  to  be  strong 
evidence  that  the  so-called  arms  are  really  the  gill?  or  respira- 
tory organs  of  the  mollusc.  They  also  serve  to  bring  food 
to  the  creature's  mouth  by  the  means  before  noticed.  The 
mantle  is  an  accessory  breathing-organ.  It  attains  its  highest 
development  as  such  in  Lingulay  but  even  in  this  genus  the 
brachial  apparatus  performs  the  chief  part  in  oxygenating  the 
blood. 

There  is  another  system  of  canals  which  take  their  rise  from 
the  visceral  cavity.  What  its  function  is  has  not  been  deter- 
mined ;  it  is  not  the  blood  system  as  was  formerly  imagined, 
and  has  no  connection  with  it.  The  perivisceral  cavity  and  the 
visceral  lacunes  which  diverge  from  it  may,  it  is  thought,  be 
homologous  to  the  water-vascular  system  in  Polyzoa,  the 
function  of  which  is  probably  to  evacuate  the  efiete  nitro- 
genised  products  which  have  been  eliminated  from  the  blood. 
Consequently  it  would  perform  the  offices  both  of  the  kidney 
and  the  renal  organs. 

The  generative  organs  occupy  the  great  pallial  sinuses,  and 
probably  both  sexes  are  combined  in  one  individual.  In  the 
articulated  Brachiopods  the  ovaries  and  testes  are  placed  in  the 
mantle;  but  in  Lingula  and  Bisdna  they  occur  in  the  peri- 
visceral chamber.  The  ova  escape  into  the  oviducts  (regarded 
by  Cuvier  and  others  as  hearts),  which  open  externally,  and 
have  nothing  to  do  with  the  vascular  system.  In  Ehynchonella 
there  are  four  oviducts,  but  in  most,  if  not  all  the  other 
►  Brachiopods,  there  are  only  two.  In  Terebratulidse  they  are 
divided  into  two  portions,  called  the  auiiCiVa  «xA '^^Ti^3^s^^V5 
'Professbr  Owen.  Mature  eggs  have  "been.  iov]Ji^^3i\ax%^Tsoss^^'^^ 
In  the  perivisceral  chamber  and    in  "yJcLe    o\\'^Mlc\»«     "^^ei^^"^ 
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Discinoe  often  have  minute  fiy  attached  to  their  yalves,  and  Mr. 
Suess,  of  Vienna,  has  noticed  a  specimen  of  the  fossil  Stringo- 
cephalus,  which  contained  numerous  embryo  shells. 

As  yet  we  know  little  respecting  the  development  of  the 
Bra^chiopoda,  but  there  can  be  no  doubt  that  in  their  first  stage 
they  are  free  and  able  to  swim  about  until  they  meet  with  a 
suitable  position.  It  is  probable  that  in  the  second  stage  they 
aU  adhere  by  a  byssus,  which  in  most  instances  becomes  con- 
solidated, and  forms  a  permanent  organ  of  attachment.  Some 
of  the  extinct  genera  (e.g.  Spirt/era  and  Strophomena)  appear 
to  have  become  free  when  adult,  or  to  have  fixed  themselves  by 
some  other  means.  Four  genera,  belonging  to  very  distinct 
families,  cement  themselves  to  foreign  objects  by  the  substance 
of  the  ventral  valve.  ' 

The  nervous  system  exhibits  a  state  of  development  but  little 
superior  to  what  is  found  in  Ascidians.  No  special,  organs 
of  sense  have  been  detected.  The  red  spots  in  the  mantle,  sup- 
posed by  some  to  be  rudimentary  eyes  and  ears,  are  probably 
the  glands  situated  at  the  base  of  the  setae. 

The  Lamp-shells  are  all  natives  of  the  sea.  They  are  found 
hanging  from  the  branches  of  corals,  the  under  sides  of  shelving 
rocks,  and  the  cavities  of  other  shells.  Specimens  obtained 
from  rocky  situations  are  frequently  distorted,  and  those  from 
stony  and  gravelly  beds,  where  there  is  motion  in  the  waters, 
have  the  beak  worn,  the  foramen  large,  and  the  ornamental 
sculpturing  of  the  valves  less  sharply  finished.  On  clay  beds,  as 
in  the  deep  clay  strata,  they  are  seldom  found ;  but  where  the 
bottom  consists  of  calcareous  mud  they  appear  to  be  very 
abundant,  mooring  themselves  to  every  hard  substance  on  the 
sea-bed,  and  clustering  one  upon  the  other. 

Some  of  the  Brachiopoda  appear  to  attain  their  fuU  growth  in 
a  single  season,  and  all  probably  live  many  years  after  becoming 
adult.  The  growth  of  the  valves  takes  place  chiefly  at  the 
margin ;  adult  shells  are  more  globular  than  the  young,  and 
aged  specimens  still  more  so.  The  shell  is  also  thickened  by  the 
deposit  of  internal  layers,  which  sometimes  entirely  fill  the 
beak,  and  every  portion  of  the  cavity  of  the  interior  which  is 
not  occupied  by"  the  animal,  suggesting  the  notion  that  tho, 
creature  must  have  died  from  the  plethoric  exercise  of  the  cal- 
cifying function,  converting  its  shell  into  a  mausoleum,  like 
many  of  the  ascidian  zoophytes. 

The  intimate  structure  of  the  shell  of  the  Brachiopoda  has 
been  investigated  hy  Mr.  Morris,  ProiessoTc  lS^"fli^,  «utA  xasyc^ 
recently  hy  Dr.   Carpenter ;    accoxdmg  to  Ai^na  \8^\.  ^J^ieet:^^-^^ 


it  conaista  of  flAtt«ned  prisme  of  conBiderable  lengtli,  axiimgeA 
parallel  to  each  -otlier  with  great  regularity,  and  obliquely 
to  tbe  BurfaceB  of  the  shell,  the  interior  of  'which  Is  imbriuHted 
by  their  ont-crop  (Fig.  146).  This  etruo- 
ture  is  found  only  in  the  Bhynthondiida ; 
but  in  most — perhaps  all  tbe  other  ; 
BTOchiopoda' — the  abell  is  traversed  by 
canals  from  one  surface  to  the  otbor, 
nearly  vertically,  and  regularly,  the  dis- 
tance and  size  of  tbe  perforations  varying 
with  the  species.  Their  external  orifices 
are  trumpet-shaped,  the  inner  often  very 
small ;  sometimes  they  bifiircato  towards  *'"' ""'  ■"^""''"'"''• 
the  exterior,  and  in  Crania  they  become  aborescent.  Tbe  canals 
are  occupied  by  coecal  proceasee  of  the  outer  mantle- layeTit 
and  are  oeyer^  externally  by  a  thickening  of  the  epidermis. 
Mr,  Huzley  has  suggested  that  these  cceca  are  analogous  to 
tbe  vascular  processes  by  which  ia  many  ascidians  the  trniio 
adheres  to  the  tat;  the  extent  of  which  adhesion  varies  in 
closely  allied  genera.  The  lar^  tubular  spines  of  the  Produe- 
Udae  mast  have  been  also  lined  by  prolongations  of  tbe  mantle ; 
bat  their  development  was  mors  probably  related  to  tbe  main- 
tenance of  tbe  shell  in  a  fixed  position,  than  to  the  internal 
economy  of  the  animal.  (King.)  Dr.  Carpenter  states  that 
the  shell  of  the  Brachiopoda  generally  contains  less  animal 
matter  than  oUier  bivalves  ;  but  that  Diacina  and  LingvXa  con- 
sist almost  entirely  of  a  homy  animal  substance,  which  is 
laminar,  and  penetrated  by  oblique  tubuli  of  extreme  minute- 
ness. He  has. also  shown  that  there  is  not  in  these  shells  that 
distinction  between  tbe  outer  and  inner  layers,  either  in  struc- 
ture or  mode  of  growth,  which  prevails  among  the  ordinary 
bivalves ;  the  inner  layers  only  differ  ia  the  minute  size  of  the 
perforations,  and  the  whole  thickness  corresponds  with  the 
outer  layer  only  in  the  LaTiielUbranchiaia,  The  loop,  or 
brachial  processes,  are  always  imponctate.  Mr.  Hancock's 
researches  would  tend  to  show  that  these  conclnsions  are  genft- 
rally  correct,  but  not  entirely  so.    "  When  the  shell  is  dissolved 

*  Tbe  foBsil  ahellg  dT  Um  o1d«r  rocka  u 
rhe  mMamorphio  characler  of  tbe  rock  i 

t  (Wlod  ihe-'llDing  membnna  «( the  iliell,"  \ijTtt.  Csi^nSet.  iJimS^Mm'^ 
XoB.SrMch.)  V.  Qoeckett  aUtea  UmtlhepeiloiUionaKB  c^aH«.eIM!n^<^1'^^ 
gunvnudtd  by  aditOing  Ito^j  aqppoaed  to  inOiculoUi^  mSteatft  t>l  yftjniiifc  *- 
Hit  Bring  ipeoimenj. 
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in  acid  the  free  border  [of  the  mantle]  which  projects  beyond  the 
marginal  fold,  and  which  is  applied  to  the  extreme  edge  of  the 
shell,  can  be  examined  with  advantage.  The  pallial  coeca  are 
then  completely  exposed  appended  to  the  membrane  in  yarions 
stages  of  development,  and  the  spaces  between  them  sure  found 
*  studded  all  over  with  rather  large,  clear,  oval,  cell-like  spots,  which 
are  arranged  with  considerable  regularity  in  rows,  so  that  those 
in  the  approximate  rows  alternate.  These  spots  apparently 
correspond  to  the  bases  of  the  prismatic  columns  of  the  shell ; 
and  if  it  be  allowed  that  they  represent  spaces  in  which  cal- 
careous granules  had  been  accumulated,  it  is  easy  to  understand 
how  the  fibrous  or  columnar  structure  is  formed.  A  succession 
of  layers  of  such  accumulated  granules  deposited  one  after  the 
other  would  result  in  the  peculiar  shell  formation  of  the 
Brachiopoda.'*  The  extremities  of  the  prisms  are  not  visible 
on  the  external  surface,  but  in  the  young  individual  of  some 
species,  as  Terebratula  caput-serpentia,  there  is  a  thin  layer  of 
calcareous  matter,  which  seems  to  show  that  in  some  Brachio- 
podfiT  the  shell  is  composed  of  two  layers  of  shell,  having  a 
different  structure,  as  in  the  case  of  the  C<mchifera» 

Of  all  moUusca  the  Brachiopoda  enjoy  the  greatest  range  both 
of  climate,  and  depth,  and  time ;  ^ey  are  found  in  tropical 
and  polar  seas,  in  pools  left  by  the  ebbing  tide,  and  at  the 
greatest  depths  hitherto  explored  by  the  dredge.  At  present 
only  84  recent  species  are  known ;  but  many  more  will  probably 
be  found  in  the  deep  sea,  which  these  sheUs  mostly  inhabit. 
The  number  of  living  species  is  already  greater  than  has  been 
discovered  in  any  secondary  stratum,  but  the  vast  abundance  of  . 
fossil  specini&na  has  made  them  seem  more  important  than  the  living 
types,  which  are  still  rare  in  the  cabinets  of  collectors,  though 
far  from  being  so  in  the  sea.  Above  1,800  extinct  species  of 
Brachiopoda  have  been  described,  of  which  more  than  half  are 
found  in  England.  They  are  distributed  throughout  all  the 
sedimentary  rocks  of  marine  origin  from  the  Cambrian  strata 
upwards,  and  appear  to  have  attained  their  maximum  of  specific 
development  in  the  Silurian  age.*  Some  species  (like  Atrypa 
reticularis)  extend  through  a  whole  "system"  of  rocks,  and 
abound  equally  in  both  hemispheres;  others  (like  Spiri/era 
striata)  range  from  the  Cordillera  to  the  Ural  mountains.  One 
recent  Terebratula  (caput-serpentis)  made  its  appearance  in  the 
Miocene  Tertiary;  whilst  others,  scarcely  distinguishable  from 

*  Tie  number  of  Silnriaa  species  amounta  to  6Wi ;  \wrt.^«afc  ^«^\tfA.  ta.>J«VBil,«A 
,  ateimie,  tbey  wen  obttdned  from  a  whole  series  ol  depo»\»,T«»VM««^^^2as%%.  w«fi^ 


it,  are  foniid  in  the  Upper  Oolite  and  throaghout  the  OLnlk 
Bdriea  and  Loudon  Clay.* 

Family  I.— TEBEBBATnur^. 

Shell  minutely  punctate ;  usnajly  round  or  oval,  smooth  or 
striated ;  -rentral  valve  with  a  prominent  beak  and  two  curved 
hinge-teeth ;  dorsal  valve  with  a  depressed  umbo,  a.  promi- 
nent cardinal  process  between  the  dental  sockets,  and  a  slender 
shelly  loop. 

Animal  attached  by  a  pedicle,  or  by  the  ventral  valves ;  oral 
arme  united  fo  each  other  by  a  membrane,  variously  folded; 
sometimes  spiral  at  their  extremities. 


TEREBEATtTLA,  (tlhwyd.)  Bnig.    Lamp-shell. 
Etymology,  dininutive  of  terehratm,  perforated. 
Synimyma,  Lampas,  Humph.  Gryphus,  MuMfeldt.  Epithyris, 

Phil. 

Type»,  T.  maxillata,  PI.  XV.,  Fig.  1.  (=  Ter.  minor-sub- 
rubra,  Llhwyd.  Anemia  terebratula,  L.)    T.  vitrea.  Fig.  H7. 

Sltdl  smooth,  convex ;  beak  truncated  and  perforated ; 
foramen  circular;  deltidium  of  two  pieces  trequently  blended; 
loop  very  short,  simple,  attacked  by  its  crura  to  uie  hinge-plate 
(Fig.  147,  A). 

Animal  attached  by  a  pedicle ;  brachial  disk  tri-lobed,  centre 
lobe  elongated  and  Bpirally  convoluted  (Fig.  147,  B).  The 
young  of  T,  diphya  (Pygope  of  Link)  has  bi-lobed  valves 
(PI.  XV.,  Fig,  2) ;  when  adult  the  lobes  unite,  leaving  a  round 
hole  through  tbe  centre  of  the  shell. 

*  Tha  anthoi  hu  to  acknowledge  his  Dlilig&don  10  Mr.  ntiT^^vm  \w  *^4  'vifc  ^ 
tha  DoTes,  drawinf^,  add  apecime no,  assembled  dutiDa  Ui*  ^^^Arttian  lA^v*  g^HA. 
wvA  on    lbs  "BiiCJeh   F<K3il    BisfiHiopoda,-'   prinlBl  lot   ftia  ■BBl«onM«r»i'«s^ 


F   THX   UOLLITSCl. 


DietfibutioH,  3  species.  Mediterrauetiu  90 — 230  &tlioraB  on 
nuUipore  mud.    {Forbes.)    Yigo  Bay ;  Falkland  Islands. 

Foieil,  126  apecies.    Devonian — .    "World-wide. 

Sub-genera.  Terebratulina  (caput-serpentis),  D'Orbigny.  (PI. 
ST.,  Fig.  3.)    Fig.   U8.      Shell    finely  striated,  aurioulBte, 


Fig.  14S.  Dorsal  valie.  ijitme)  f 

deltidium  usually  rudimental  foramen  incomplete  loop 
ehort,  rendered  annular  in  the  adult  by  the  union  of  the  oral 
processes.  DUtribulion,  6  species  United  States  Norway, 
Oape,  Japan,  10—120  fatboma,  S'ossjI  22  species  Oafordian — ■. 
United  States.    Europe. 

Waldheimia  (anatralis),  Kihg.     PI.  XT.,  Fig.  4  (p.  5,  Figs, 
a,  6),  Figs.  145,  149,  150. 


Siell  smooth  or  plaited,  dorsal  tbIto  frequently  impressed  ; 
foramen  complete ;  loop  elocgatei  ani  re&iiiAei',  fje^Wta  (a'j  of 
eiii£Lller  voire   elongated.      Dislribution,  ^  e^Gica,    1&ti-irwa.-3, 
•'ara,    Auairalia,    California,    Capo  "aovTi.     "Lo-h  ■^s.'wrc  —  \i;*i 


BKACHIOPODA. 
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Fig.  151.    TereOrateUeu 


fathoms.  Fossil j  90  species.  Carb — .  Sputh  America,  Europe. 
Etidesia  (cardiiLm),  King,  includes  IfTecent  and  6  fossil  speoiea 
.which,  are  sharply  plaited.  rjMftn^msS^'Jft.  XV.,  Fig.  5)  is 
the  type  of  a  group  which  has  l£e  external  shape  of  Terebratella, 
Jlf(^an<m«,  Suess,  1856.  Terebratula  Archiaci,  Vern.  Devo- 
man,  Asturias,     Shell  with  a  long,  reflected,  internal  loop» 

Terebbatella,  D'Orbigny. 

Ty^pey  T.  dorsata,  Gmel.  (=  Magel- 
lanica,  Chemn.)  PI.  XY.,  Fig.  7.  Fig.  151. 

Shell  smooth  or  radiately  plaited ;  dorsal 
valve  longitudinally  impressed;  hinge- 
line  straight,  or  not  much  curved;  beak 
with  a  flattened  area  on  each  side  of  the 
deltidium;  foramen  large;  deltidium  in- 
complete ;  loop  attached  to  the  septum  («). 

Animal  like  Terebratula  ;  the  spiral  lobe 
of  the  brachial  disk  becomes  very 
diminutive  in  some  species,  and  is 
obselete  in  Morrisia  and  T»  Cumingii. 
Distribution,  excluding  sub-genera, 
25  species.  Cape  Horn,  Valparaiso 
(90  fathoms).  New  Zealand,  Japan, 
Ochotsk,  Spitzbergen,  Labrador. 
Fossil y  16  species.  Lias — .  United 
States,  Europe.  In  T.  crenulata  and  Evansii  (Fig.  152)  the 
dorsal  septum  sometimes  projects  so  far  as  to  touch  the  oppo- 
site valve,  but  in  other  examples  it  remains  undeveloped. 
(Davidson.) 

Sub-genera,  Trigonosemus  (elegans),  Konig.  Synonyms,  Del- 
thyridsea  (pectiniformis),  M*Coy.  Fissirostra,  D'Orbigny. 
Example,  T.  Palissii,  PI.  XV.,  Fig.  8.  Shell  finely  plaited, 
beak  prominent,  curved,  with  a  narrow  apical  foramen ;  cardinal 
area  large,  triangular;  deltidium  solid,  flat;  cardinal  process 
very  prominent.     Distribution,  5  species.     Chalk,  Europe. 

Lyra  (Meadi),  Cumberland,  Min.  Con.  1816.  PI.  XV.,  Fig.  6. 
Synonyms,  Terebrirostra,  D'Orbigny.     Ehynchora,  Dalman.* 

•  The  name  Rhynchora  was  given  by  Dalman  to  the  Ter.  costata.  Wahl.  —  T. 
pectinata,  L.)  on  the  supposition  that  it  was  identical  with  Sowerby's  T.Lyra;  and 
as  no  specimen  could  be  found  witli  a  long  beak,  an  artificial  one  was  manufactured 
for  it,  of  which  there  is  a  cast  in  the  British  Museum.  The  second  species  of  "  Bhyn- 
Chora,"  Ter.  spatulatfii  Wahl.,  has  no  beak  whatever:  in  shape  it  is  like  an  Arqiay^^ 
but  measures  an  inch  each  way.  The  ventral  valve  \a  «.  «vm'^fe\i«vv\.'^^^'w\SCft.'<icA 
teetb  at  the  angles ;  the  dorsal  valve  is  flat,  vritii  a  very  V\^e  \aTvvi<er\>\«^^%«^^«^'^^^ 

Mt  the  angles,  wbilat  a  single  septum  projects  from  Oae  c^nVx^^'m^  V^^'^^'*^  ^^  ^^s*^ 

nttached. 


Fig.  152.     Ter.  EvaTisii,  Dav. 
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SAeC  ornamented  with  rounded  i-ibs ;  Tieak  very  long,  divided 
lengthwise  intemall;  by  the  dental  plates ;  loop  doubly 
attached  P  DistrHmtum,  4  species  cretaceous.  Europe.  Throe 
epeoiea  of  elinilar  form  axe  found  in  the  Trias  of  St,  Cassian. 

'_  Magae  (pumila),  Shy.     Fig.  163. 

Shell  smooth,  conspicuously  punc- 
I  tate,  dorsal  valye  impressed,  fora- 
men angnlar,  deltidium  rudimen- 
tary; internal  septum  (i)  prominent, 
touohi,iig the TQutral  valve;  xeflect«d 
portions  of  the  loop  disunited  (i). 
3  species.  U.  Groen-sand — Chalk. 
Europe.  Dietribution,  2  species. 
New  Zealand ;  Canaries.  The  recent  Ttr.  Cumingii,  of  New 
Zealand,-  resembles  Souchardta  externally,  but  has  the 
divorgiiig  processes  of  the  loop  aa  in  Magat. 


T\B.lS3.M.Fv7itila.^ 


Fig.  IH.  B.  7\Uipa,  BL* 

Bovehardia  (tulipa),  Davidson,  Tig.  154.    Beak  pronuoent, 
witli  a  minute  apical  foramen  (/) ;  deltidium  blended  witli  the 


AsSnui.  ^  7lg.  I».  SorralnUre.l 

rfiell  (i) ;  apophysis  anchor-shaped,  the  septum  {s)  being  fur- 

■  The  mmcDlaT  lnipre»!oii>  In  BmcKardia  hBT«  been  compued  with  thoH  of  Ter, 

Oimifffii,  of  which  Uic  sniioal  U  known.    The  krga  impreeiigiu  (r)lntheditkof  Ilia 

renaal  valfe  appear  to  befotmti  by  the  ou^niil  itraic\e»-,  0,^7  the  (Mucioci  p,  by 

^&s  pedlcto  mascles, 

*^^-  ISS.  c,  lOTp;/,  pedicls  notcb;  0,  Var,  ovsncs,   ■Eroto,  ■a»  oA*^**^"*!. 

""idicm)i  ffollectioa  i  nu^fnifled  Wn  diBmeten, 


nialied  witb.  two  short  lamellse,   DUtribuiion,  3  species.    BtK^ 
13  fathoms.     New  Zealand,  Soutli  Atistralia. 

Morrisia  (aEomioides,  ScftccH),  DaTidaon.  Fig.  165.  Shell 
iDmaio,  conBpicuoiiHly  punctate ;  foramen  large,  encroacMng 
equaUy  on  both  Talvoa;  hinge  area  email,  etraight;  loop  not 
reflected,  attached  to  a  small  forked  process  in  tite  centre  of  the 
Talve.  Animal  with  sigmoid  arms,  destitute  of  spiral  termina- 
tioua;  cirri  in  pairs.  Distrihution,  3  species.  Mediterranean. 
95  fathoms.  (Forbes.)  Fossil,  i  species.  Chalk — .  Fucope. 


Fig.  IH.  SoriMl  nln  with  imlnul.f'  fig.  lET.  Doml  Tslre. 

Krauuia  (mbTa),  DaT.  Cape.  Fig.  157.  E.  Lamarckiana, 
Day.  Aostralia.  Fig.  156.  Bhell  transverBely  oblong;  hinge- 
lins  nearly  straight;  beak  troncated,  laterally  keeled;  area 
flat;  foramen  large,  deltidium  mdimentary;  dorsal  -valTO 
longitudinally  impressed,  furnished  inside  with  a  forked  pro- 
cess rising  nearly  centrally  from  the  septum ;  interior  often 
strongly  tuberculat«d.  The  apophysis  is  sometimes  a  little 
branched,  indicating  a  tendency  towards  the  form  it  attains  in 
Fig.  158.  Animal  with  rather  small  oral  arms,  the  spiral  lobe 
very  diminutive.  Dietrihution,  6  species.  South  Africa,  Sydney, 
New  Zealand ;  low  water  to  1 20  ikthoma. 


fMegerlia  (tmncata).  King,  1860.  Fl.  XV.,  Fig.  9.  Fig. 
168.  Loop  trebly  attached ;  to  the  hinge-plate  by  its  crara.,a.-Q!l. 
to  the  septum  by  processes  from  the  &i\OTgttt%  e-ti^  i^iisriw^ 

Fhilippinee.     These  species  Ijelong  to  fee  saiaB  li^tea*^  ^^^ 
with  £raiueia.    Fossil,  7  apedea.     ChaUt — 


U  AN  UAL  OF  lEE 


?  Singena   (lima).    Day.  Cretaceous,  Europe,   Guadalotipe. 
ValTes  spinuloae ;  loop  trebly  attached. 


P  Ism«tiia  (pectimculus),  King.  Coral  rag,  Europe.  Valves 
ornamented  witL.  corresponding  ribs ;  loop  trebly  attached. 

P  Waltonia  (Valenciennel),  Day.,  New  Zealand.  Perhaps 
the  fry  of  Ter.  rubicunda,  with  the  reflected  port  of  the  loop 
wonting. 

Zellania  (Davidsom),  Moore,  1853.  [Etymology,  Zella,  a  lady's 
name  P)  Sliell  minuto,  orthi-form  ;  texture  fibrous ;  hinge- 
trea  short,  foramen  angTiIftr.encreaching  on  both  valves;  interior 
of  dorsal  valve  as  in  Thecidiam,  with  a  single  central  septum 
and  broad  margin.  Foteit.  Lias — Great  Oolite.  3  f^ecies. 
Sritoin. 


Tie.\tO.  Arji^>edteOluita.\       Mg.  ICI.  A. NcapotOaKa,^.*  ^ 

Ahqiope,  Eudes  DeslongchampB. 
Etymology,  Argiope,  a  nymph, 
Bynonym,  Megathyris,  D'Orbigny, 
^'Xpe,  A.  deooUata,  PJ.  XV.,  Fig.  10.     Fig.  160,  162. 
SMi  '.nimite,  transversely  oblong  or  Beim-waift,  sni.'iitJfltt.  c 

•  Aleriar  of  Joi»al  ralres  magaUled,  Irom  Oie  ortE'nii«  ^-^^  Col.la'SO"*- 
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nith  conTisponding  ribs ;  hingO'liae  wide  and  straight,  with  a 
iiaiTow  ai'ea  to  each  valve ;  foramen  hirge,  deltidiiim  rudi- 
mentary ;  interior  of  dorsal  valve  with  one  or  more  prominent, 
bub-marginal  septa;  loop  two  or  four-lobed,  adhering  to  the 
septa,  and  more  or  leas  confluent  with  the  valve 


'orbea  in  Ihe  ^eai 


Animal  with  oral  arms,  folded  into  two  or  four  lobes,  united 
by  membrane,  forming  a  brachial  disk  fringed  with  long  cirri; 
mantle  extending  to  the  margins  of  the  valves,  closely  adherent. 

Distribution,  5  species.  North  Britain,  Madeira,  Canaries, 
Mediterraucau.    ;tO — 105  fathoms. 

Fima,  19  species.    OoHfo — .    Kiirope. 


Tig.  1(3.  T. 


S         Thecidiuii,  Defrance. 
Etymology,  Thekidicn,  a  small  pouch. 
Type,  T.  radians,  PI.  XV.,  Fig.  11. 
SMf  BmaU,  thick,  punctate,  attac^fti  t^  'Cha  >i«a!i-%  ^ss^-e?!- 

■  Sorml  ralve  with  the  aoimti,  magiAtMIL    C<^'Ok'A*^>^- 

Ii3 
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red  (A)  fiat ;  deltidium  {(i)  triangular,  indistinot ;  donid  vaiv» 
Pig.  163)  rounded,  depreseed ;  interior  with  a  broad  granulated 
largin ;  cardinal  proooas  prominent,  between  the  dental  aockets ; 
oral  processes  united,    forming    a 
bridge  over  the    email  and   deep 
, -visceral  cavity;    disk  grooved  for 
the    reception    of    the    loop,    the 
L  grooyes  separated  by  branches  from 
a  central  septum ;  loop  often  un- 
eymmetriciil,  lobed,  and  united  more 
c  less  intimately  with  the  sides  of 
!j  the  grooyes;  ventral  valve  (Fig.  165) 
J  deeply  excavated,  tinge-teeth  pro- 
Inent ;  cavities  for  tha  adductor 
(a)  and  pedicle  muscles  (y)  small ; 
-  disk  occupied  by  two  largo  smooth 
impressions  of  the  cardinal  muscles, 
bordered  by  a  yascular  line. 
Fig.  166.   T.radkns.    *.  .dnimaZ  (Fig,  164)  with  elongated 

ral  arms,  folded  on  themsolvcs  and  fringed  with  long  cirri ; 
lantle  extending  to  the  margin  of  the  valves  and  closely  ad- 
erent :  epidermis  distinct. 

T.  radiani  is  the  only  imattached  species,  it  is  supposed  to  be 
zed  by  a  pedicle  when  young.    (D'Orbigny.) 


DoTul  Tilve.  Fig.  IM. 

tddndsr ;  c,  cnm ;  ',  loop ;  j,  cudinal  proce«a ; 

D  I,  TSDlnl  aetnuD ;  I,  denial  loclieu. 

T  Aihv^/ypAicum,  PI.  XT.,  Fig.  12, "has  e.  -^en  coi 
teiijqp  [wMcb  irai  dlMOveied  by  ProlWMt  Ni«1  >™  »  OWJno. ' 
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interior ;  wliilst  in  several  others  there  are  but  two  brachial 
lobes.  The  Liassic  species  form  the  subject  of  a  monograph  by 
M.  Eudes  Deslongchamps ;  they  are  often  minute,  and  atteched 
in  numbers  to  sea-urchins,  corals,  and  terebratulse. 

DistrihuUony  1  species.    Mediterranean. 

Fossili  34  species,    Trias — .  Europe. 

P  STMNQOcasaPHALtrs,  De&ance. 

Etymology f  Strinx  [stringoa),  an  owl,  c&phaUy  the  head.* 
Type,  S.  Burtini,  PI.  XV.,  Fig.  13.  Figs.  166, 167.  Devonian, 
Europe. 

Shell  punctate;  sub-orbicular,  with  a  prominent  beak;  ventral 
valve  with  a  longitudinal  septum  (v  a)  in  the^  middle ;  hinge- 
area  distinct ;  foramen  large  and  angular  in 
the  young  shell,  gradually  surrounded  by 
the  deltidium,  and  rendered  small  and  oval 
in  the  adult;  deltidium  composed  of  three 
elements ;   teeth   prominent ;    dorsal  valve 
depressed,  cardinal  process  {j)  very  promi-    .       Fig.  ler.t 
nent,   sometimes  touching  the  opposite  valve,  its  extremity 
forked  to  receive  the  ventral  septum  (v  a) ;  hinge-plate  (y)  sup- 
porting a  shelly  loop,  after  the  manner  of  Argiope, 

Family  II. — SpiRiFERiDiE. 

Shell  funnshed  internally  with  two  calcareous  spiral  processes 
{apophyses)  directed  outwards  towards  the  sides  of  the  shell,  and 
destined  for  the  support  of  the  oral  arms,  which  must  have 
been  fixed  immovably;  the  spiral  lamellae  are  sometimes 
spinulose,  indicating  the  existence  of  rigid  cirri,  especially  on 
the  front  of  the  whorls;  valves  articulated  by  teeth  and 
sockets. 

Spibxfeba,  Sowerby. 

Type,  8.  striata,  Sby.,  Fig.  168. 

Synonyms,  Trigonotreta.  Konig.  Choristites,  Fischer.  Del- 
thyris,  Dalman.    Martinia,  &c.,  M*Coy. 

middle ;  the  dotted  lines  proceeding  from  its  inner  edge  are  added  from  a  drawing  by 
M.  Saesa,  and  represent  what  ho  r-^r-  U  as  shelly  processes  for  supporting  a  mem- 
branous disk.    They  may  be  poiUuus  of  spirals,  whose  outer  whorls  are  confluent. 

•  Internal  casts  of  Productus  giffonteua  ar»  called  "  owl-heads  "b"jcv5ifti^T=^'^^ 
the  North  of  Eng'and.    (Sowerby.)  v^«tssio 

t  Fig.  167.  Young  shell,  mttgnifled  foTir  «aani«lft»\  K,lQasv\B^  «»•%  ^»^«*»==°^^ 
p,  peeado-deltidiam. 


UANCAL    OP   I 


SA«K  impuuctate,*  transyerBely  oval  or  elongated  bi  lobed, 
iked,  bi-conTex,  with  a  dorsal  ndge  and  ventral  fiuroir; 
ige-line -wide  and  etraight;  area  moderate  etnated  across; 
ngular,  open  ia  the  yovmg    afterwards  progressively 


Fie.tsa. 


)sed :  ventral  valve  with  prominent  hinge-teeth,  and  a  central 
aecular  scar,  consisting  of  the  sii^le  adductor  flanked  by  two 
rdinal  impressione ;  doreal  valve  with  a  small  cardinal  process, 
livided  hinge-plate,  and  two  conical  spires  directed  outwarda 
d  nearly  fllUng  the  cavity  of  the  shell ;  crura  united  by  an 
0,1  loop.  The  shell  and  epireB  are  sometimes  silicified  ia  lime- 
)ne,  and  may  be  developed  by  means  of  acid.  In  5.  mosqiienais 
e  dental  plates  are  prolonged  nearly  to  the  front  of  the  ventral 

Ihatribvtion,  220  species.  Lower  Silnrian — Trias,  Arctic 
nerioo — Chili,  Falkland  Islands,  Europe,  China,  Thibet, 
istralia,  Tasmania.     In  China  these  and  other  fossils  are  used 

medicine. 

Sub-genera.  Spirifenna,  D'Orbigny.  8.  Walcotti,  PI.  XV., 
g.  14.  Shell  punctate,  external  surface  spimilose ;  foramen 
vered  by  a  pseudo-deltidinm ;  interior  of  ventral  valve  with  a 
eminent  septum,  rising  from  the  adductor  scar.     Distrilmtian., 

species.  Garb. — Lower  Oolites,  Britain,  France,  Germany, 
uth  America. 

OyHia,  Dalman.  C.exporrecta,  H.  XV.,  Fig.  15.  Shdl 
punctate,  pyramidal,  beak  prominent,  area  equiangular, 
llidium  with  a  small  tubular  foramen.  Fossil,  10  species, 
lurian— Trias,  Europe,  In  0.  huchii,  heteroclyta,  caUeola, 
',,  the  shell  is  punctate. 

Sueteia  (imbricata),  Eudes  Deslongchamps,  1855.  (Dedicated 
M.  Suess).  SfieHlike  Spiri/era;  texture  fibrous ;  hinge  area 
de  as  the  shell ;  foramen  deltoid ;  large  valve  with  two 
rdinal  septa,  and  a  prominent  central  septum,  supporting  a 
le plate;  small  valve  with  a  tri-lobed  caTdinal  process,  and 

"rr^easor  King  eitriba\es  thla  to  melamorphiBm  ■,  S.  Demailii,'E,witV.,Vwai  -i* 
<*n  llmeitone,  Hpnnetafe,    (CtirptiHer.l 
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a  broad  4-p&rtite  hisge-plate,  vitb  procesees  iroja  the  outer 
angles  of  the  dental  Bocketa ;  crura  of  the  spires  united  by  a 
transreise  band  eupportiuj*  a  small  procese.  Feasil,  2  species. 
Upper  Lias,  Normandy. 

AintBia,  M'Coy. 

Etymology,  a,  witliout,  ihutU,  adooi*  (i.e.  deltidium}. 

Synonym*,  Spirigora,  D'Orbigny.  Cleiothyris,  King  (not 
Phil.). 

Typea,  A.  concentrica.  Each.  A.  Eoissyi,  Figa.  169,  170. 
A.  lameUosa,  PI.  XV.,  Fig.  16. 

Shell  impunotate,  transversely  eval,  ax  snb- orbicular,  bi- 
convex, smooth,  or  ornamented  with  squamose  lines  of  growth, 
sometimes  developed  into  wing-like  expansions  (Fig.  ITOt); 


hinge-line  cnrred,  area  obsolete,  foramen  round,  truncating  the 
beak,  deltddium  obsolete ;  hinge-plate  of  dorsal  valve  with  four 
muscular  cavities,  perforated  by  a  small  round  foramen,  and 
supporting  a  small  complicated  loop  {?)  between  the  spires; 
spires  directed  outwards,  crura  united  by  a  prominent  ornl 

The  foramen  in  the  hinge- plate  occupies  the  situation  of  the 
notch  through  which  the  intestine  passes  in  the  recent  Shyn- 
ehondliE  ;  in  A.  concenMca  a  slender  curved  tube  is  sometimes 
attached  to  the  foramen,  beneath  the  hinge-plate.  A.  tutnida 
has  the  hinge-plate  merely  grooved,  and  the  byssal  foramen  is 

i'oieil,  about  70  species.  Silurian — Lias.  North  and  South 
America  and  Europe. 

•  SometimeB  employed,  irKorreelh/,  in  ths  lenae  ol  »  aoofuKm  m  tot  ■mwi. 


«1  hj- jpwiea  ot -llrypa,  CamaToiilioria,  BiA  Prodncl*- 
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Meritta,  Suess.  Tei.  scalprum,  Boemer.  (A. 
cassidea,  Quesst.  Sp.  plebeia,,  Ph.)  Silurian 
— Deronian.  Europe.  Shell  impunctate, 
dental  plates  (u)  and  dorsal  aeptmn  (d)  sup- 
ported by  arched  plates  {"  shoe-liiter" 
processes,  of  King)  which  readily  detach, 
leaying  caTities  (as  in  Fig.  ITl) ;  spiral  arms 
have  been  obsorred  in  all  the  species. 

Eetzia,  King.  ' 

Dedicated  to  the  distiugoished  Svedish  naturalist,  Setzins. 

Type,  Ter.  Adrieni,  Vera, 

Example,  E.  serpentina,  Carb.  L.,  Belgium,  Fig,  li2. 

Shell  punctate,  torebratola-shaped ;  beak  truncated  by  a 
lund  foramen,  rendered  complete  by  a  distinct  deltidium ; 
inge-area  amall,  triangular,  sharply  defined;  inferior  with 
[verging  shelly  spires. 

Foesil,  about  60  apecies.  Silurian — Trias,  South  America, 
'nited  States,  Europe. 

Professor  King  first  pointed  out  the  existence  of  calcareous 
>ires  in  several  Terebratulce  of  the  older  rocks,  and  others  have 
sen  diEcovered  by  MM.  Quonsl«dt,  DeKoninck.andBarrande. 
a  form  Ibey  resemblo  TerebratuliTta,  Eudeaia,  and  Lyra. 


Fig.  112.  Sitaa  strpaOlna,  D.  H 


Fig.  1J3,  I/ncitw  grypkia. 


UiTCTrEa,  Defrance. 

rjrp«,  TJ.  gryphuB,  PI.  XT.,  Fig.  17,    Fig.  173. 

Fonil,  Devonian.    Europe. 

Shell  impunctate ;    oval,  bi-convex,  -with  a  long  incurved 
Bak;  foramen  apical,  closed  at  an  early  age;  deltidium  laigo, 
•noare;  spiral  processes  directed  outwards;  no  hinge -area. 
The  large,  concave  deltidium  of  "Oaiatea  w>  tQ.-a^te»smL\ARa 

channel  formed  by  the  dental  -p^atea  tA  Pmtamenw.'Cw*. 
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Dalmaii  mistook  ihe  ebell  for  a,  member  of  that  gentis.  The 
discovery  of  internal  spireB,  by  Professor  BeyrioL,  sbowa  that  it 
only  differs  from  Setzia  in  being  impuactate  and  desfdtnte  of 
binge-area.  Some  of  tbe  specimens  bavo  corresponding  depres- 
BJona  in  tbe  sides  of  the  valves  (Fig,  173,  p),  forming  poucbea 
irbicb  do  not  communicate  with  tbe  interior, 

Familt  m, — Ehtnchonellid^. 

Shell  impunctafo,  oblong,  or  trigonal,  beaked ;  hinge-lino 
curved;  no  area;  valves  articulated,  convex,  often  sharply 
plaited;   foramen  beneath  the  beak,  usually  completed  by  a 


deltidium,  sometimes  concealed;  hinge-teeth  supported  by 
dental  plates ;  hinge-plate  deeply  divided,  supporting  oral 
lamellffl,  rarely  provided, with  spiral  processes ;  muscular  im- 
presaiona  grouped  as  in  Terebratvla ;  vascular  impressions 
consisting  of  two  principal  trunks  in  each  valve,  narrow, 
dichotomising,  angular,  the  principal  posterior  branches  inclos- 
ing ovarian  si^aces. 

Animal  (fit  lihynckonella)  with  elongated  spiral  arms,  directed 
inwards,  towards  tbe  concavity  of  the  dorsal  valve ;  alimentary 
canal  terminating  behind  the  insertion  of  the  adductor  in  the 
ventral  valve ;  mantle  not  adhering,  its  tdbx^iv  fringed  witA  a 
few  short  setse. 

EHTMcnotraxLA,  Fischer. 

Synotiymt,     Hypothyris,      Phil.        Hemithyria     (paittaceaj. 

D'Orbigny.    Acanthothyris  (spinosa),  D'Orbig^'^.    Ctj'J.'Sel^'^ 

(latiBsima),  M'Ooy.    ZMgonella  (pttrV),'Eiac\ifex(TiE.'s.1j."ii«i"^- 

CoBta). 
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Tyf-s,  E.  acuta,  PI.  XV.,  Fig.  18;  fuicillafa,  Fig.  19: 
Bpinosa,  Fig.  20;  acuminata,  Fig.  176;  nigrioanB,  Fig.  174; 
psitfaoea.  Fig.  175  (p.  5,  Fig.  4). 


Slidl  trigonal,  acutely  beaked,  usually  plaited ;  dorsal  valw 
elevated  in  front,  depressed  at  the  aides;  venfial  valve  flattened, 
or  hollowed  along  the  centre,  hinge-platea  supporting  two  aleader 
curved  lamelUe ;  d«ntal  plates  diverging. 

The  foramen  is  at  first  only  an  angular  notch  in  tlie  hiuge- 
line  of  the  ventral  valvo,  but  the  growth  of  the  deltidium  usually 
renders  it  complete  in  the  adult  ahell ;  in  the  cretaceous  species 
it  is  tubular.  In  R.  acuminata  and  many  other  palseozoio 
examples,  the  beak  ie  so  closely  incurved  as  to  allow  no  space 
for  a  pedicle.  Both  the  recent  Shynchonelke  are  black ;  B.  octo- 
plicafa  of  the  Chalk  sometimes  retains  six  dark  spots. 

Distribution,  4  species.  R.  paittacea,  Labrador  (low  water  ?), 
Uudacn's  Bay  (100  fathoms),  Melville  Island,  Sitka,  Icy  Sea. 
S.  nigricans.  New  Zealand,  ISfethoms, 

Fossil,  332  species.  Lower  Silnrian — .  North  and  South 
America,  Europe,  Thibet,  China. 

Sub-genera.  ?  Porambonites,  Pander.  P.  tequirostris,  Schl. 
Shell  impunctate ;  surfece  minutely  pitted;  each  valve  with  a 
minute  hinge-area  and  indications  of  two  septa;  foramen 
angular,  usually  concealed.  JHafribufitm,  8  epecies.  Lower 
Silurian.  Russia  and  Portugal. 
Camarophoria,  King.  T,  crumena,  M8.rii.ti  ^;,V  Figs.  177, 
J?&     Ventral  Talre  with  converging  4eiiWi.'f\a.\BaV^«3^V^AiA 


on  a  low  8«^tftl  ridge  (») ;  dorsal  Talve  with  a  prominent  soptum 
(g)  Bupportiiig  a  epoon-Bhaped  central  process  (u) ;  oral  lamelto 
long  and  Blender  (o).  I'oramen  angular,  cardinal  process  dis- 
tinct (J).  Fossil,  9  species.  Carb. — Penman  (Magnesian  lime- 
stone.)   Glennan;  and  England. 


Fi|;  117.  lolenuU  oK." 


Fig.  118.  Si 


pEMTAMEBUa,  Sowerby. 
Etymology,  pentamerel,  6-partite 
Synonym,  Gypidia  (oonchydium),  Dalman 
Typi,  P.  Knigitii,  PI.  XV  ,  Fig  22     Pig  179 
Shell  impiinctate,  ovate,  ventncose,  with  a  large  incorvcd 
beak ;  Yfllves  usiially  plaited ,   foramen  angular ,    CO  area  or 
deltidium ;  dental  plates  {d)  converging,  trougb-hke,  supported 
on  a  prominent  aeptum  (i) ,  dorsal  valve  Witb  two  contiguous 


longitudinal  septa  (i «)  opposed  to  (bo  plates  of  tbe  otber 
Oral  lamellae  bave  been  detected  Vj  "Mi.  SniUsi  '■ai.  'P  ■  \itiH.i>*  ■, 
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in  jP.  ?  breviroelTit  (Davonian,  Newton)  the  dorsal  Talye  hfio  a 
l/rng  trough-like  process  supported  bj  a  single  low  septum. 

Fotsit,  62  epocies.  Upper  Silurian — Devonian.  Arotds 
America,  United  States,  Europe. 

The  relations  of  the  animal  to  the  shell  in  such  a  speoieB  as 
P,  Enightii  can  only  be  inferred  by  comparison  with  other 
species  in  which  the  internal  plates  are  less  developed,  and  with 
other  genwa,  such  as  Cyrtia  and  Oamarophoria.  In  Fig.  179, 
the  small  central  chamber  (v)  must  have  been  occupied  by  the 
digestive  organs,  the  large  lateral  spaces  [i  a)  fay  the  spiral 
arms ;  it  is  doubtful  whether  any  muscles  were  attached  to  these 
plates;  in  Poramboniles  the  adduot«r  impression  is  situated 
beyond  the  point  to  which  the  dental  plates  converge,  and  i 
ttscuIarimpressionsoccupyth.es 


Atbtta,  Ilalman. 
Synonyms,  Cleiothyiis,  Phillips.      Spirigerina,  D'Orbigny.* 
Hipparionyx,  Vanuxem. 
Type,  A.  reticularis,  PI.  XT.,  Fig.  21.    Figs.  180,  181. 


Fie.l».  Doisal  iidie.  Fig  181   Ventral  nlre   Interlcn 

p.  hlnge-plUe,'  a,  imjiesiiaiis  ol  Bddoctar  moade ;  c.  oidinal  Dnucl« ;  p,  pedlcla 

muscle ;  a,  ofariui  aimifl ;  d,  dalddinnL 

Blidl  impunctate ;  oval,  usoally  plaited  and  ornamented  with 
squamose  lines  of  growth;  dorsal  valve  gibboss;  ventral 
depressed  in  front ;  beak  small,  often  closely  incurved ;  foramen 
round,  sometimes  completed  by  a  deltidium,  often  concealed; 
dorsal  valve  with  a  divided  hinge-plate,  supporting  two  broad 
tpiit^y  coiled  lamellss ;  spires  vertical,  closely  appressed,  and 


rbe  term  Atiypa,  (a,  without,  trupa^  ioramen^  ta  (to\ti;fion^M' 

.■  bat  M.  D'Orbigny  haa  mads  no  imptoiement  bj  wiv»^«  Rptn^trviiA,'™ 

I  to  Spirtfera,  Spirigera,  and  Spiiiferin* 
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directed  tewarda  flie  centre  of  the  valve ;  teeth  and  impreesiona 
like  Shynchonella. 

The  shells  of  'Qiis  genus  differ  from  Bhi/nthonella  chiefly  in 
the  calcification  of  the  oral  supports,  a  character  of  uncertain 

FosBtl,  21  species.  Lower  Silurian — Trias.  America  (Wel- 
lington Channel  I  Falkland  Islands),  Europe,  Thibet. 

Anephiheca  lamellota,  F.  Sandberger,  18a6,  Devonian,  Bhine, 
is  a  species  of  Atrypa. 

Family  IV.— Okthid^." 
Shell  transversely  oblong,  depressed,  rarely  foraninated ; 
hinge-line  wide  and  straight ;  beaks  inconspicuous ;  valves 
plano-convex,  or  concavo-convex,  each  with  a  hinge-area  (A) 
notched  in  the  centre ;  ventral  valve  with  prominent  teeth  ((} ; 
muscular  impressions  occupjnng  a  Baucer-shaped  cavity  with  a 
raised  margin;  adductor  (a)  central;  cardinal  and  pedicle 
impressions  (r)  conjoined,  lateral,  fan-like ;  dortal  valve  with  a 
tooth-like  cardinal  procesB  between  two  curved  brachial  pro- 
cesses (c) ;  adductor  impression  (a)  quadruple ;  vascular  impres- 
sions consisting  of  six  principal  trunks  in  the  dorsal  valve,  two 
in  the  ventral,  the  external  branches  turned  outwards  and  back- 
wards inclosing  wide  ovarian  spaces  (o).     Indications  have  been 


observed,  m.  several  genera,  of  horizontally-coiled  spiral  anns; 
the  space  between  the  valves  is  often  very  small.  The  shell- 
structure  is  punctate,  except  in  a  few  instances,  where  the 
original  texture  ia  probably  obliterated. 

■  The  names  of  ilia  families  sre  tormea  Itom  tliotB  ol  toe  topical  *«iKt*.^  **■ 
t  From  s  speamen  presented  by  M.  De  Koniniilt'to  ttia-BA1i*TtowsBa\  \tWiW 
oattt  d  ihli  tcatli  were  oaued  Aytterotittt  by  oli  avrtlio™. 
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Orthis,  Dalman. 

Etymology^  orthoSf  straiglit. 
Type,  0.  nistica,  PL  XV.,  Fig.  23. 

Syiionyma,  Dicoelosia  (biloba),  King.  Platystrophia  (biforata), 
King.  Gonambonites  (inflexa),  Pander.  Orthambonites  (calli- 
gramma),  Pander. 

Shell  transversely  oblong,  radiately  striated  or  plaited,  bi- 
convex, hinge-line  narrower  than  the  shell,  cardinal  process 
simple,  brachial  processes  tooth-like,  prominent  and  cunved. 

Fossil,  154  species.  Lower  Silurian — Carb.  Arctic  America, 
United  States,  South  America,  Falkland  Islands,  Europe, 
Thibet. 

?  Sub-genera,  Orthisina,  D'Orbigny.  0.  anomala,  Schl. 
Fig.  183.     Synonyms,  Pronites  (ascendens)  and  Hemipronites, 

Pai\der.  Shell  impunctate  ?  widest  at 
the  hinge-line ;  cardinal  notch  closed, 
byssal  notch  {fissure)  covered  by  a 
convex  pseudo-deltidium,  sometimes 
perforated  by  a  small  round  foramen. 
Fossil,  Lower  Silurian,  Europe. 

0,   pelargonatus    (Streptorhynchus, 
King),  from  the  Magnesian  limestone, 
Fig.  183.  Orthisina,         q    senilis,  Carb.  limestone,  and  some 

Devonian  species,  have  the  beak  twisted,  as  if  it  had  been 
attached ;  there  is  no  foramen. 

Strophomexa,  Blainville.* 

Etymology,  strophos,  bent,  mene,  crescent 

Examples,  S.  rhomboidalis,  PI.  XV.,  Fig.  24.  (=Productus 
dbpressus,  Sby.) 

Synonyms,  Lepteena  (rugosa),  Dalman.  Leptagonia,  M*Coy. 
Enteletes,  Fischer. 

Shell  semicircular,  widest  at  the  hinge-line,  concavo-convex, 
depressed,  radiately  striated ;  area  double ;  ventral  valve  with 
an  angular  notch,  progressively  covered  by  a  convex  pseudo- 
deltidium;  umbo  depressed,  rarely  (?)  perforated,  in  young 
shells,  by  a  minute  foramen  (Fig.  184,  c) ;  muscular  depressions 
4,  central  pair  narrow,  formed  by  the  adductor ;  external  pair 
(m)  fan-like,  left  by  the  cardinal  and  pedicle  muscles ;    dorsal 

*  The  name  Strophomena  (rugosa)  was  origmaSV^  ^vet\.  \>7  "RaSvxvtw^^V^  %aai^>s^- 
knovm  or  imaginary  fossil ;    it  has,  ho^wever,  ^eetv  oAo^Vvi^  \io\iv  Ssv  Kxsvw\<i^  ^xA 
■Eiirope  for  the  group  typiflod  by  S.  aUemata  and  plauumlxma. 
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Talye  yriOi  a  bi-lobed  cardiiml  proceae,  between  tlie  dental 
Eocketfi,  and  fcmi  depressions  for  the  adductor  muscles. 


(after  King). 
ilpU.? 

There  are  na  apparent  brachial  processes  in  the  dorsal  valva 
of  Strophomena,  and  it  is  possible  that  the  spiral  anns  may  have 
b«en  supported  at  some  point  near  the  centre  of  the  shell  (6)  as 
in  Produdui ;  S.  rhomhotdalh  occaHionally  exhibits  traces  of 
spiral  arms,  in  the  ventral  Talve. 
S.  latisaima,  Bouch.,  has  plain 
areas,  lite  Calceola. 

The  valves  of  theStrophomenas 
are  nearly  flat  until  they  approach 
their  full  growth,  they  thpn  bend 
abruptly  to  one  side ;  the  dorsal 
valve  becomes  concave  in  &  alter 
nata  and  rhomhoidalis,  whilst  in 
S.  ptanumbona  and  euglypha  it 
becomes  convex;  these  diitino-  ^ 
tions  are  not  even  sub-geneno 

Foteit,  129  species.     Lower  Sl 
Europe,  Thibet. 

8.  demieta,  Conr.  (Stropheodonta,  Hall),  S.  DtUertriiy  and 
several  other  species  have  a  denticulated  hinge-line. 

Sub-genera  ?  igjftena  (part),  Dalman.  L.  transvoi'saliB, 
Fig.  185.  (Plectambonites,  Pander.)  Valves  regularly  curved; 
dorsal  concave,  thickened,  muscular  impressions  elongated. 
Fossil,  41  species.  Lower  Silurian— Lias.  North  America  and 
Europe.  The  Las  Lept^naa  resemblo  Thecidia  internally;  they 
are  free  ehells,  with  eometimoa  a  minute  foramen  ^.t  the  apex  of 
the  triangular  deltidium ;  L.  Hassina,  PI.  XV,,  Fig.  25. 

Kortitickia,  Suess.     Producta  Leonbardi,  "Wieam.  (^P.  alyiua, 
Schl.J,  Fig.  186.     TiioB,  St.  Cassian.      SIlcLI  Dt\ivc-aia.i, waRa.-(-i- 
convex,  smooth;  valves  articulated?  cioaeVj  B.-5^Tfta»e&.', NfttSs^ 
yalve  convex,   dorsal  concave  ;    beak  inoMTifti,  "no  twi^f^Me 
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nor  foramen  f  interior  of  each  valve  fuwowed  by  two  apiral  lines 
of  foiii  Tolutiona,  directed  inwards,  and  crossing  tlie  vaecular 
impresaiona ;   umbo  with  three  diverging  ridges.    The  amall 


Fig  isa.  Ptcdiicha '  LtatAardi  |  ■ 

spiral  cavities,  once  occupied  by  the  arms,  and  now  filled  with 
spar,  may  be  seen  in  specimens  with  both  valves,  by  holding 
thorn  to  the  light.  M.  Suess,  of  Yienna,  states  that  he  has  found 
tracesofvery BlenderspirallamelbeoccupyingihefurrowB.  This 
curious  little  shell  most  resembles  the  Triaasic  Lepttena  dubia 
(Productusj,  Mijnster  (^=  Crania  Murckieoni,  Elipst !). 

DiTiDflONiA,  Bouchard. 
Dedicated  to  the  author  of  the  Monograph  of  British  Fossil 
Drachiopoda. 

Type,  D.  Yemeuili,  Bouchard.    Fig.  187.    Devonian,  Eifel. 


Shell  solid,  attached  by  outer  auriace  of  the  ventral  valve  to 
rocka,  shells,  and  corals  ;  valvea  plaia,  articulated  ;  ventral 
valve  with  a  wide  area  (h) ;  foramen  angular,  coyered  by  a 
convex  deltidium  (d) ;  disk  occupied  by  two  conical  elevations, 
obacarelj' grooved  by  a  apiral  fuxrow  of  6-6  volutions  ;  dorsal 
valm  with  two  siallow  lateral  cavities  ■,  -^aatsiisiT  i.-m'^e«KLOtia 
(WiiaistiD^  of  two  principal  aub-maigiiiBl  tomia,'tti.«a.'^-^B\?j«v 
•  A,  trandttCeat  ipooUilMi;  B,lnWti™  <A  acusA^^'S' 


vith  divei^^g  branches;  cardinal  and  adductOT  impreeraona 
distmct.  The  furro-w^  cones  undoubtedly  indicate  the  existenea 
of  Hpiral  arms,  similar  to  those  of  Atrypa  (Fig.  180),  bat  desti- 
tute of  calcified  aapporte.  The  upper  vsIts  sometiinea  exhibits 
markings  derived  from  the  sur&ce  on  whicK  tho  shell  has  grown. 
The  miuitle-lobea  soem  to  have  continued  depositing  shell 
until  the  internal  cavity  'waa  reduced  to  the  smallest  possible 

FomU,  S  species.    DevoniMi— Trias. 


4*wj^'|^"^ 


OaIiOEOLA,  Lamarck. 

Etymology,  calcaila,  a  slippeTj, 

Type,  0.  sandalina,  PL-^rT Fig.  26.    Fig.  188. 

Shell  thick,  triangnlai ;  valves  plain,  not  articulated ;  vtnlral 
valve  pjT^midal;  area  large,  fiat,  triangular,  Trith  an  obscure 
central  line;  hinge-line  straight,  crenulated,  doriai  valve  flat, 
semicircular,  with  a  narrow  area  {h),  a  email  cardinal  process 
(j),  and  two  lateral  groups  of  small  apophysary  (?)  ridges  (i) ; 
internal  surfaco  punctate-striate. 

Fmsil,  Devonian,  Eifel,  Britain, 

The  supposed  Uarboniferons  species  [ffypodema,  D?K.)  is,  per- 
haps, related  to  Fileopsu,  Calceola  is  shaped  like  Cyrtia,  and 
its  hinge-area  resembles  that  of  some  Strophomenas. 

Familt  T. — ^Pboduotids. 

Shdl  coacavo-convex,  with  a  straight  hinge-line;  valves 
rarely  articulated  by  teeth;  closely  appressed,  furnished  with 
tabular  spines ;  ventral  valve  convex ;  dorsal  concave ;  internal 
sni&ce  dotted  with  conspicuous,  funnel-shaped  punctures; 
doreal  Talve  with  a  prominent  cardinal  lorQCcaa  ■,  \iTttj3owA.  t^- 
ceesea  (?)  mib-ceatxfd ;  TasoulaT  markiiiga  \a.Wei.,  \jt<»6^  «3A. 
simple;  adductor  impressions  dendritic,  aev»^^^**^"^  i».-QBma^ 
oeatnU  ridge  ;  ventral  valve  with  a  s^kOy  iio\«ibB4'to»%«'-^''^ 


I.  or  TOE  UOIXUSCA. 


Peoductus,  Sowerby. 

Typei,  F.  giganteua,  Uartut.     ^lAwimia  produda,  Martm. 

Examples,  P.  homduB,  PI.  XV.,  Fig.  27.     V.  proboBcideoB, 
PI.  XV.,  Fig.  28. 

Shell  free,  auriculate,  heak  large  and  nnmded ;  spines  soat- 
tered;  hinge-area  in  each  yalve  linear,  indiatiiict;  no  hinge- 
teeth  ;  cardinal  process  lobed,   striated ;    Taeculai  impreasionii 
eimple,  curved ;  ventral  valve  deep,  with  two  rounded  or  aab- 
Hpiral  cayities  in  front.     These  shells  may  have  been  attached 
by  a  podicle  when  young,  the  impresHionsof  thepedicle-muaole 
blending  with  those  of  the  hinge-muecles  (c)  in  the  ventral 
valve.    A  few  species  appear  to  have  been  permanently  fixed, 
P.  slrialti»  is  irregular  in  its  growth,   elongated  and  tapering 
towards  the  beak,  and  occurs  in  numbers  packed  closely  together. 
J'. proioscideua  Beems  to  have  IWei  1irAvA>iB.\\^  io.  coviie*,  or 
ii^-bmied  iu  mud,  Bseuggested.by'NL.'D'QitavKn.-^",  "A6'n«q.'j*. 
Ra/re  is  prolonged  several  indiealiesoaA  "lii*)  oftist,  wA  t»aY\»i 
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edges  rolled  togefher  and  united,  forming  a  large  peimaiiontly 
open  tabe  for  tlie  brachial  currents.  The  lai'ge  spines  are  most 
Tifiually  aituated  on  the  ears  of  the  ventral  valve,  and  may  havo 
served  to  moor  the  shell ;  being  tubular  they  were  permanently 
auflooptible  of  gro'wth  and  repair.  Although  edentolouB,  the 
dorsal  valve  must  have  turned  on  its  long  hinge-lino  with  aa 
much  precision  as  in  those  genera  wliich  are  regularly  articulated 
by  teeth. 

Foiiil,  81  species.     Devonian — Permian.    North  and  South  _ 
America,  Europe,  Spitzbergen,  Thibet,  Australia. 


piB.i3a. 


Sub-geniu.  Atdoiteget,  Helmersen.  A.  Wangenlieimii,  Tern., 
Fig.  190.  Permian,  Eussaia;  Carb.  SMI  like  Producta; 
ventral  valve  with  a  large  flat  triangular  hinge-area  (A),  with  a 
narrow  convex  pseudo-deltidium  \d)  in  the  centre  ;  beak  a  little 
distortjid,  as  if  attached  when  young ;  dorsal  valve  Hlightly 
convex  near  tlio  umbo ;  interior  as  iu  Frodactm  {luiKji-spimis), 


Btrofkalosia,  £!ng. 

Example,  S.  Conorini,  De  Vem.,  Fig. 
191. 

Synonym,  Ortiothrix,  Geinitz. 

Shell  attached  by  the  ximbo  of  the 
ventral  valve ;  sub-quadrate ;  covered 
with  long  slender  spines ;  valves  arti- 
culated, dorsal  moderately  concave, 
Tentral  convex,  each  with,  a  small  area; 
fissure  covered;  vascular  impressions 
coiijoiuod,  reniform. 

^vasil,  8  npeciea.  Devonian— Catb. 
BuTopo,  Himalaya  (Gerard). 
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Chonetes,  Fiaoher. 

SxampU,  C.  etriateUii,  PI.  XV.,  Pig.  29. 

Etymology,  ehont,  a  cup. 

ShiU  transTeraely  oblong,  yritli  a  wide  and  straigU  bingo-liue ; 
area  double;  valTesTadiatelystriatediarttcolaW;  Huge-margin 
of  Tentral 'Htlve  with  aeeriee  of  tubular  splnea;  fieaure  covered; 
interior  punctate-striate ;  vascular  impresfliona  (u)  very  small. 
(Davidson.) 

Fouil,  ih  epecies.  SOurian — CSuboniferous.  Europe,  North 
America,  Pnlkland  Islajids. 


Family  VI.— Ciiamia».e. 

ShtU  orbicular,  calcareous,  fainge-less ;  attaclied  by  tbe  umbo, 
or  -whole  breadth  of  the  ventral  Tulve,  rarely  free ;  dorsal  valve 
limpet-lite ;  interior  of  each  valve  with  a  broad  granulated 
border;  disk  with  fonr  large  muscular  impressiona,  and  digitated 
vascular  impreaaiona ;  structure  punctate. 

Animal  with  free  spiral  arms,  directed  towarda  the  concavity 
of  the  dorsal  valve,  and  supported  by  a  noae-like  prominence  in 
the  middle  of  the  lower  valve ;  mantle  extending  to  the  edges 
of  the  Tf^vea,  and  doaely  adhering;  ita  margins  plain. 
[Fig.  195.) 

Oraku,  Betzius. 

Etymology,  fcraneid,  capitate. 

Type,  Anomia  cranioleiie,  L. 

Example),  0.  Ignabergensia,  PI. 'XV.,  Fig.  30.  0.  anomala, 
Pigs.  193—190. 

Synonym*,  Criopua,  Poli.  Oibicula  (anomala),  Cuvier, 
^0,  Noreegica,  Lam. 


BUCHIOFOIIl. 
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Shell  smooth  or  radiately  etriatod  ambo  of  dorsal  valve  sub 
central  of  ventral  valve  Bub  central  marginal  or  prominent 
and  cap  lake  witli  an  obscure  tnangular  area  traversed  by  a 
central  line 

The  large  mnscular  impresaiona  of  the  attached  valve  are 


sometimea  convex,  in  other  spcdea  deeply  excavated;  those  of 
the  upper  valve  are  usually  convex,  hut  in  C.  Farisiensis  the 
anterior  (central)  pair  are  developed  as  prominent  diverging 
apophyses.  In  C.  tripartita,  Miinster,  the  nasal  process  divides 
the  fixed  valve  into  throe  cells.* 

C.  Ignabergensia  is  equivalve,  and  either  quite  free  or  very 
slightly  attached.  C.  anomala  is  gregarious  on  rocks  and  stones 
in  deep  water,  both  in  the  North  Sea  and  Mediterranean  (■10—90 
fathoms,  living;  150  fathoms,  dead;  Forbes) ;  the  animal  ia 
orange-eolonred,  and  its  labial  arms  are  thick,  fringed  with 
cirri,  and  disposed  in  a  few  horizontal  gyrations  (Fig.  195). 

DittribuHon,  6  species.  Spitzbergon,  Britain,  Mediterranean, 
India,  New  South  Wales.  — ISO  fathoms. 

Foaeff,  37  epecios.    Lower  Silurian—.    Europe 

0.  antiquiuima,  Eichw.  (Pseudo-crania,  M'Coy),  is  free,  and 
has  Qxe  internal  border  of  the  valves  smooth ;  the  branchial 
impressions  blend  in  front.  Spondylobohu  craniolari),  M'Coy, 
is  a  small  and  obscure  fossil,  from  the  Lower  Silurian  shale  of 
Builfh.  The  upper  valve  appears  to  have  been  like  Crania,  the 
lower  to  have  had  a  small  grooved  beak,  with,  bbnit,  toi^'Oo.-Nitsp 
processes  at  the  hinge-line. 

■  Jtf.  QDemledliM  placed  (he  Oolillo  OiiiTi\aata  SlpXcmarlttl 


Family  TTI. — Diacrsm^. 

Shell  attadiQd  by  (t  pedicle,  pttsBing  tlirougli  a  foramen  in 
Tentral  Talve ;  Tnlves  upt  articulftted ;  minutely  pmictalo. 


Animal  witt  a  iiighly  rasGular  majitle,  figged  with  long 
homy  sette;  oral  arma curved backwardfi,r6turniiigupontheni- 
boIteb,  and  ending  in  Bmall  spiroa  directed  downwards,  towards 
the  Tentral  valve. 

PieCDTA,  Lamarck. 

SynonyTM,  Orhlcula,  Sty.  (not  CnvierJ).  Orbionloidea 
(elliptica),  D'Oi'bigny,     Schizotreta,  Kutorga, 

7'i/pes,  D.  lamelloaa,  PI.  XV.,  Fig,  31.  {=D.  ostreoides, 
Lamarck,) 

Shell  orbicular,  homy ;  upper  valve  limpet-like,  smooth  or 
concentrically  lamellose,  apex  behind  the  centre ;  lower  valve 
flat  or  conical,  with  a  sunk  and  perforated  disk  on  the  posterior 
side  ;  interior  polished ;  lower  valve  with  a  central  prominence 
in  front  of  the  foramen. 

Animal  transpoient ;  mantle  lobea  distinct  all  round ;  labial 
folds  united,  not  extensile, ;  alimentary  canal  simple,  bent  upon 
iteolf  ventrally,  and  terminating  between  the  mantle-Iobea  on 
the  light  aide.    There  are  four  distinct  adductor  muaclea  as  in 

•  Donal  TBln,  tcilb  the  Dnlmat,  Hen  by  lemoiing  the  miuUe. 

t  Hie  anlmBl  BBieenontLeceinovBlorpanoffhalcnrcrmanile-lDbeitheeitreinltiH       i 
of  Oi«  iBbiil  arma  tia  dUplated  fontorfa,  in  order  to  Bhow  fhcir  eplial  tf  nnlnotioin ; 
»/»  Urfl  BApanrfedBurfacB  of  Ihapedicle;  llamottUiSaEimcetaed  bf  the  OTerUaq^na 
c/ni,     Uemsnile-fringe  isnot  leiJteBentel.  I 

I  The  e^rtiaUaotCavletviiis  tlie  /=ol(i;aonomnlB,Hu\\  t— CisB'La-i,ii»v»i**'!*. 
'Or,  Turning,  ia  tlio  "History  ol  Biiliili  Anunsis,"  WM. 
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Crania  ;  and  tliree  pair  of  adjnstor  muaclea  for  keeping  tho 
valves  opposed  to  eacti  otTicr.  Some  of  these  are  probably 
inserted  in  the  pedicle.  The  oral  cirri  are  extremely  tender  and 
flexible,  oontraatiDgwith  th.,  stiff  and  brittle  setiB  of  the  mantle. 


Fh    0     Ho  sal  Fig  IM  Venlrallolie 

IhKtm!mr  ma  Brod     \ 
V  -BSD  Ml    j   foremf n     d,  disk     o  Bntenor  addnctore     a    poalerior  ■diltn-lon ; 
c  c"  cen  ral  bdiI  poetenor  adjiiEton    r  ei  ernal  »djiBloI».    The  iDutle  tmige  i  not 
represented  io  Fig.  1B& 

which  are  themselves  setose  like  the  bristles  of  certain  annelides 
(e.ff.  tie  sea-mouee,  A^hrrMii).  The  relation  of  the  animal  to 
the  perforate  and  imperforate  valves  is  shown  to  be  the  same  as 
ia  Tertbrai^a,  by  the  labial  fringe ;  but  the  only  process  which 
con  potiiUg  have  afforded  support  to  the  oral  arms  is  developed 
from  the  centre  of  the  ventral  valve,  os  in  Crania.  Baron 
Byckholt  has  represented  a  Devonian  fossil  from  Belgium,  with 
a  fringed  border;  bat  if  this  shell  is  the  Crania  obsolela  of 
Ooldfusa,  the  fringe  must  belong  to  the  shell,  and  not  to  the 
mantle. 

Diitrihtiion,  10  species.     West  Africa,  Malacca,  Pern,  and  . 
Panama. 

FostU,    64   spedea.     Silurisn — .     Europe,  United  States, 
Falkland  Islands. 

In  some  species  the  valves  are  equally  convex,  and  the 
foramen  occupies  the  end  of  a  narrow  groove. 

Sab-geimt.     Trematii,   Sharpe.      (^=Orbicella,    D'Orbign'j.^ 

T.  Urminalii,  Emmons.    Valves  convex,  stipeT&ciaNilY^^iis**-'^'' 

dorsal  valve  with  a  tlu'ctened  hinge -mai  gin  (,«»&.  'Cuteo  Sc^e^^- 

inff  plates,  indicated   on   casts. — Sharpey      FoseU,  \4  av^^*- 

I^werand  Upper  SiZurian.     North  America  a»i^^">V- 
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SiPHOKOTKETA,  Vemouil. 

Etymelogi/,  siphoii,  a  tube,  trtioe,  perforated. 

Ti/pea,  S,  UEguiculata,  Eichw.,  Figs.  199,  201.     S.  vermoosa, 
Fig.  200 

SM/oToI  bi  convex  slightly  beaked  Mnspicuously  punctate, 
or  Rpiny    btok  perforated  by  a  tubular  foiamen  ;  binge -margins 


Fig  199  Fig  3CK)  Eil«nnt  Fig.  201.  Inleiioi. 


thickened  ventral  valve  witb  four  close  adductor  Bcara  gur- 
rounding  the  foramen  The  apmea  are  tubular,  and  open  into 
the  interior  of  the  shell  by  prominent  orifices.  (Carpenter.) 
8.  anglica,  Morris,  has  moniliform  spines. 

Fossil,  9  species.  Lower  and  Upper  Silurian.  Britain, 
Bohemia,  Bussia. 

P  Acrotreta  (aub-couica),  £utorga.  3  speoiea.  Lower  Siloiian, 
Eussia.      Shaped  like .  Cyrtia,  with  an  apical  foramen  ;    no 

Family  VIII. — Likguud.£. 

Shell  oblong  or  orbicular,  eub-equivalve,  attached  by  a  pedicle 
passing  out  between  the  valves;  texture  homy,  minutely 
tubular. 

^nimaJ.-with  a  highly  vascular  mantle,  fringed  with  horny 
aetio ;  oral  arms  thick,  flediy,  spiral,  the  Spires  directed  inwards, 
towards  each  other. 

Linqula,  Brugni^re. 
Etymoloyij,  lingula,  a  httle  tongue. 
Type,  L.  anatina,  PI.  XV..  Fig.  82. 

S^e//  oblong,  compreBsed,  eUghtly  g&ping  at  each  end,  trun- 
oated  in  front,  rather  pointeflL  vX  ftift  umbwisa-,  isnsjii.  ■^A^o 
rather  sborter,  -wiih  a  thiokancA  ^imga-Mw^sHi.,  mA  ».  luaaRSi. 
ooiitml  ridga  inside. 
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Aiiintal  with  the  mantle-lolieB  firmly  adhering  to  the  ehell, 
and  united  to  the  esidermia,  their  margins  distinct,  and  fiiaged 
ail  round ;  branchifLl  Toins  giving  off  numerotta  firee,  elongated, 
narrow  loops  irom  their  inner  surfaces ;  Tisceral  cayity  ocoupy- 


tlff  202  DoTul  •  ng  203  VentnU.  Tig.  304.  Tenlral. 

Zvtgvla  anatijuit  Lam.  (original),  ^n.  Fatcll*  nngula,  L.  (part) 
a  a,  Biiteilor  adducton ;  a',  poaterior  adductor;  pp,exlenuladjiiBton;  p'p^,ceDtnl 
adjuiton;  r  r.  anterior  niracton  (the  auterior  ocduion  oT  Haococlc);  rVr",  pcaterlor 
odjuKon;  c,  capaolo  ol  pediule;  nn,  vliccral  ibeatli;  D,  asofiugw:  t,  Honiicli, 
I,  UTCTi  ^intetUnej  ts,TenI;  i,bnmcliJalTeuel>;  n',  maiuli  maislii  t  ■•■  Iubu  lamiai 
Ol  manllt  margin  retracitd,  tlionlDg  basei  of  beta  i  i,  wsue. 

ing  tlie  posterior  half  of  the  shell,  and  sxtirounded  by  a  strong 
muscular  sheath  ;  pedicle  elongated,  thick ;  stomach  long  and 
straight,  sustained  by  inflections  of  the  visceral  sheath ;  intes- 
tine convoluted  dorsally,  terminating  between  the  mantle-lobes 
on  the  right  side,  oral  arms  disposed  in  about  six  close  whorls, 
their  cavities  opening  into  the  prolongation  of  the  visceral 
sheath  in  front  of  the  adductors. 

Obserrations  on  the  living  lingvJa  are  much  wanted;  the 
oral  arms  probably  extended  as  far  as  the  margins  of  the  shell ; 
and  the  pedicle,  which  is  often  nine  inches  long  in  preserved 
specimens,  is  doubtless  mudi  longer,  and  contractile  when 


[n  Fig.  303  a  nnatl  pnrtion  of  Ul> 

Td,  eieept  aiponiaa  of  Ihe  live 
htil  of  Ihe  ventral  iimdlle.JobB 
rffl,  with  lis'  x 


and  riiMial  (lieaUi  !i*v»  been  temir«A.\» 


iew"Bva.   ■VT.^\*-*'i*'-'^ 


392  MANFAL,  OP  THE  HCftttSCi. 

aliTO.    The  shell  is  homjr  and  flexible,  and  alway a  o£  a  greenish 
colour. 

Dietrihulion,  16  spocios.    India,  Philippines,  Moluccas,  Aus- 
tralia, FeejeeB,  Sandwich.  Islands,  West  America. 

JVnai'i,  SlspeeioH.  Lower  Siliirinn — .   North  America,  Europe, 
Thihet. 

Lxngtdai  existed  in  tho  British  seaa  as  late  as  the  period  of  the 
Coralline  Crag.     Tho  recent  species  have  been  found  at  siaaU 
depths,  and  even  at  low  water  half  buried  in  sand.     L  Davisii, 
Lower  Silurian,  Tremadoc,  has  a  pedicle-greoye  like  Obolui.  ■ 
Pig.  203.    (Salter.) 


Oboltjs,  Eichwald. 

Sgnon^trti,  Ungula,  Pander ;  Aulonotreta,  Kutorga, 

Etymology,  oMus,  a  small  Greek  coia- 

Type,  O,  Apollinis,  Eichw. 

Shell  orbicular,  calcareo- corneous,  depressed,  sub-equivalve, 
emooth;  hinge -margin  thickened  inside,  and  slightly  grooved 
in  the  Tontral  valve ;  posterior  adductor  irapreasions  separate; 
anterior  pair  sab-central ;  impressiouiE)  of  adjustors  lateral. 
Eig.  203,  20G.     (After  Davidson.) 

Foisii,  8  apecies.     Lower  and  Upper  Silurian. 
Hus«ia,  Engluid,  TTnited  States. 
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CHAPTER  IV. 

CLASS  V.    OONOHIFERA,  Lamarck. 
{Lamelli'hranc7iia{a,  Blainyille.) 

The  bivalve  sihell-fisli,  or  Conchifera,  are  familiar  to  every 
one,  under  the  form  of  oysters,  scallops,  mussels,  and  cockles.* 
They  come  next  to  the  univalves  {gasteropoda)  in  variety  and 
importance,  and  though  less  numerous  specifically,  are  far  more 
abundant  individually,  f  The  bivalves  are  all  aquatic,  and 
excepting  a  few  widely-dispersed  and  prolific  genera,  are  all 
inhabitants  of  the  sea ;  they  are  found  on  every  coast,  and  in 
eveiy  climate,  ranging  from  low- water  mark  to  a  depth  of  more 
than  200  fathoms. 

In  their  native  element  the  Oyster  and  Scallop  lie  on  one  side, 
and  the  lower  valve  is  deeper  and  more  capacious  than  the 
upper ;  in  these  the  foot  is  wanting,  or  else  small,  and  not  used 
for  locomotion.  Most  other  bivalves  live  in  an  erect  position, 
resting  on  the  edges  of  their  shells,  which  are  of  equal  size. 
Those  which  move  about  much,  like  the  river -mussel,  maintain 
themselves  nearly  horizontally,  J  and  their  keel-shaped  foot  is 
adapted  for  ploughing  through  sand  or  mud.  The  position  of 
those  bivalves  which  live  half-buried  in  river-beds  or  at  the 
bottom  of  the  sea,  is  often  indicated  by  the  darker  colour  of  the 
part  exposed ;  or  by  deposits  of  tufa,  or  the  growth  of  seaweed 
on  the  projecting  ends  of  the  valves. 

In  Nucida  and  some  others  the  foot  is  deeply  cleft,  and 
capable  of  expanding  into  a  disk,  like  that  on  which  the  snails 
glide;  whilst  in  the  mussel;  pearl-oyster,  and  others  which 
habitually  spin  a  hysaus^  the  foot  is  finger-like  and  grooved. 

The  burrowing  species  have  a  strong  and  stout  foot  with 
which  they  bore  vertically  into  the  sea-bed,  often  to  a  depth 
far  exceeding  the  length  of  their  valves ;  these  never  volun- 
tarily quit  their  abodes,  and  often  become  buried  and  fossilised 
in  them.  They  most  usually  burrow  in  soft  ground,  but  also 
in'coarse  gravel,  and  firm  sands  and  clays ;  one  small  modiola 
makes  its  hole  in  the  cellulose  tunic  of  Ascidians,  and  another 
in  floating  blubber. 

•  They  are  the  Dithyra  of  Aristotle  and  Swainson,  and  constitute  the  second  or 
sub-typical  group  in  the  quinary  system. 

t  It  has  been  stafed  th&t  the  predatory  moZlusca  we  xciote  TComfeTcsoA  'Caass.  'Csassk 
regetable-feedera ;  but  it  is  not  so  with  the  indiyid\i&\s  coxva\\.tw\.ms:.V\\fe  «^^cvft».        v^-^ 
t  This  is  the  poeition  in  which  they  are  always  figvo^  Vn  "Ea^^s'^^>'^>^'^">^^'^^^ 
saitedfor  the  compsriaon  of  one  shell  with  another. 
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The  boring  shell-fish  have  been  distingxdshed  firom  the  mere 
burrowers,  perhaps  without  sufficient  reason,  for  they  aro  found 
in  substances  of  every  degree  of  hardness,  from  soft  mud  to 
compact  limestone,  and  the  method  employed  is  probably  the    . 
same.* 

The  means  by  which  bivalves  perforate  stone  and  timber  has 
been  the  subject  of  much  inquiry,  both  on  account  of  its  phy- 
siological interest,  and  the  desire  to  obtain  some  remedy  for 
the  injuries  done  to  ships,  and,  piers^  and  breakwaters.  The 
ship-worm  {teredo)  and  some  allied  genera,  perforate  timber 
only ;  whilst  the  pholaa  bores  into  a  variety  of  materials,  such 
as  chalk,  shale,  clay,  soft  sandstone  and  sandy  marl,  and 
decomposing  gneiss  ;t  it  has  also  been  found  boring  in  the  peat 
of  submarine  forests,  in  wax,  and  in  amber. J  It  is  obvious 
that  these  substances  can  only  be  perforated  alike  by  mechanical 
means ;  either  by  the  foot  or  by  the  valves,  or  both  together, 
as  in  the  burrowing  shellfish.  The  pholas  shell  is  rough,  like  a 
file,  and  sufficiently  hard  to  abrade  limestone ;  and  the  animal 
is  able  to  turn  from  side  to  side,  or  even  quite '  ound  in  its  cell, 
the  interior  of  which  is  often  annulated  with  furrows  made  by 
the  spines  on  the  front  of  the  valves.  The  foot  of  the  pJiolas  is 
very  large,  filling  the  great  anterior  opening  of  the  valves; 
that  of  the  ship -worm  is  smaller,  but  surrounded  with  a  thick 
collar,  formed  by  the  edges  of  the  mantle,  and  both  are  armed 
with  a  strong  epithelium.  The  foot  appears  to  be  a  more 
efficient  instrument  than  the  shell  in  one  respect,  inasmuch  as 
its  surface  may  be  renewed  as  fast  as  it  is  worn  awav.§  (Han- 
cock.) 

The  mechanical  explanation  becomes  more  difficult  in  the 
case  of  another  set  of  shells,  lithodomus,  gastrochcenay  saxicava, 
and  ungulina,  which  bore  only  into  calcareous  rocks,  and  attack 
the  hardest  marble,  and  still  harder  shells.  (Fig.  25,  p.  34). 
In  these  the  valves  can  render  no  assistance,  as  they  are  smooth, 
and  covered  with  epidermis ;  neither  does  the  foot  help,  being 
small  and  finger-like,  and  not  applied  to  the  end  of  the  burrow. 
Their  power  of  movement  also  is  extremely  limited,  their  ceUs 
not  being  cylindrical,  whilst  one  of  them,  saxicava,  is  fixed  in 

*  See  the  admirable  memoir  by  Mr.  Albany  Hancock,  in  the  An.  Nat.  Hist,  for 
October,  1848. 
t  There  is  a  specimen  from  the  coast  of  Fi-ance,  in  the  Brit.  Maseum. 
/  Higlig&te  resin,  in  the  cabinet  of  Mr.  Boweibwok. 

/  The  Anal  poUeh  to  some  steel  goods  is  saMl  to  \>fc  ^v^civ  "Vyj  VVi«i  Iva-ivdA^  ^^^e^j. 
women.      In   Carlisle  Castle  they  point  to  the  tuA©  iTtv^eaa;  otv  ol  «.  t^raA  w».  Ni\«i 
dangeon  waU,  as  the  work  of  Fergus  M*Ivor,  in  tii«>  two  ^^«»  ^"^  '^^  wi\»x«rs  Vsa.- 
Pf^onment, 
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ite  erypt  by  a  iyssus.  These  shell  fish  have  been  supposed  to 
dissolve  the  rock  by  chemical  means  (Deshayes),  or  else  to 
wear  it  away  with  the  thickened  anterior  margins  of  the 
mantle.    (Hancock.)* 

The  holes  of  the  Hthodomi  often  serve  to  shelter  other  animals 
after  the  death  of  the  rightfdl  owners ;  species  of  Modiolay  Area, 
Venerupis,  and  Coralliophaga,  both  recent  and  fossil,  have  been 
found  in  such  situations,  and  mistaken  for  the  real  miners,  f 

The  boring  shell-fish  have  been  called  **  stone-eaters " 
(litJiophagi)  and  "wood-eaters"  {xylophagt),  and  some  of  them 
at  least  are  obliged  to  swallow  the  material  produced  by 
their  operations,  although  they  may  derive  no  sustenance  from 
it.  The  ship-worm  is  often  filled  with  pulpy,  impalpable 
sawdust,  of  the  colour  of  the  timber  in  which  it  worked. 
(Hancock.)  No  shell-fish  deepens  or  enlarges  its  burrow  after 
attaining  the  full  growth  usual  to  its  species  (p.  35). 

The  bivalves  live  by  filtering  water  through  their  gills.  J 
Whatever  particles  the  current  brings,  whether  organic  or 
inorganic,  animal  or  vegetable,  are  collected  on  the  surface 
of  the  breathing-organ  and  conveyed  to  the  mouth.  In  this 
manner  they  help  to  remove  the  impurities  of  turbid  water.§ 
The  mechanism  by  which  this  is  effected  may  be  most  conve- 

*  All  attempts  to  detect  the  presence  of  an  acid  secretion  have  hitherto  failed,  as 
might  be  expected ;  for  the  hypothesis  of  an  acid  solvent  supposes  only  a  very  feeble 
but  continuous  action,  such  as  in  nature  always  works  out  the  greatest  results  in  the 
end.  See  Liebig's  Organic  Chemistry,  and  Dumas  and  Boussingault  on  the  **  Balance 
of  Organic  Nature."  Intimately  connected  with  this  question  are  several  other 
phenomena;  the  removal  of  portions  of  the  interior  of  univalves,  by  the  animal 
itself,  as  in  the  genera  ConuSy  Auricula^  and  Nerita  (Fig.  24,  p.  S2) ;  the  perforation  of 
shells  by  the  tongues  of  the  carnivorous  gasteropods,  and'  the  formation  of  holes  in 
wood  and  limestone  by  limpets.  Some  facts  in  surgery  also  illustrate  this  subject, 
(I)  dead  bone  is  removed  when  granulations  grow  into  contact  with  it :  (2)  if  a  hole  is 
bored  in  a  bone,  and  an  ivory  peg  driven  into  it,  and  covered  up,  so  much  of  the  peg  as 
is  embedded  in  the  bone  will  be  removed.  (Paget)  The  *'  absorption  "  of  the  fangs 
of  milk-teeth,  previous  to  shedding,  is  well  known.  In  these  cases  the  removal  of  the 
bone  earth  is  effected  without  the  development  of  an  acid,  or  other  disturbance  of  the 
neutral  condition  of  tlie  circulating  fluid. 

t  Fossil  univalves  (trochi)  occupying  the  burrows  of  a  pholas,  were  discovered  by 
Mr.  Bensted  in  the  Kentish-rag  of  Maidstone.  See  Mantell's  Medals  of  Creation. 
M.  Buvignier  has  found  several  apecies  of  Area  fossilised  'in  the  burrows  of 
lithodomu 

X  It  seems  scarcely  necessary  to  remark  that  the  bivalves  do  not  feed  upon  prey 
caught  between  their  valves.    Microscopists  are  well  aware  that  sediment  taken  from 
the  alimentary  canal  of  bivalve  shellfish  contains  the  skel^^lotA  t&  vKa&at^£?Sv!^  ^s^ 
minute  vegetable  oiiganisms,  whose  geometxicsl  ioima  «c^  T«n«f«aii3c3  "^^rva^  ■«»&> 
beautiful;  they  have  also  been  obtained  (In  gceatei  «acran<SASX<cA  ^Qaasv  Q5fitoaa:^^^5ss5ss 
mud  eiUng  the  interior  of  foasO  ejitftr-BheUa.  ^t«A« 

f  When  placed  ia  water  coloured  witli  Inddgo,  thfey  n^^  vci  «.  ^crt!<.  "^^Tpl^ 
clear,  by  collecting  the  minute  particles  and  condQUBtaft^^va-Vo^^^  «.  ^\Sft. vscoi.. 


U ANITA  L  OF  THE 


niently  exnrilnod  i 


1  a  biTolTe  wifb  a  closed  mantle,  like  tiie 
great   Mya    {Pig.   207),   which 
lives  in  tha  mud  of  tidal  liTeiB, 
with  ooly  the  ends  of  ifa  long 
r>  combined  siphons  exposed  at  the 

snrface.*  The  siphons  can  be  ex- 
tended twice  the  length  of  the 
shell,  or  drawn  completely  with- 
in it;  they  are  Beparated,  in- 
ternally, by  a  thick  nmaciilar- 
wall.  The  branchial  siphon  (s) 
has  its  orifice  surroimded  by 
a  doable  fringe;  the  ezhalent 
siphon  (>']  has  but  a  single  row 
of  tentacles;  th^e  organs  are 
very  sensitive,  and  if  rudely 
touched  the  orifices  close  and 
the  siphon  itself  is  rapidly  with- 
drawn. Whenimmoleated,  acur- 
rent  flows  steadily  in  to  the  orifice 
of  the  branchial  siphon,  whilst 
another  current  rises  up  from 
the  eihalent  tube.  There  is  no 
other  opening  in  the  mantle  ex- 
cept a  small  slit  in  front  (p) 
through  which  the  foot  is  pro- 
truded. The  body  of  the  animal 
occupies  the  centre  of  the  shell 
(S),  and  in  btnA  of  it  is  ttie 
mouth  (o)  furnished  with  an 
upper  and  a  lower  lip,  which  are 
f-J  prolonged  on  each  side  into  a 
pair  of  largo  membranous  palpi 
(().  ThegOlsC?)  are  placed  two 
„  „  on  <ach  side  of  the  body,  and 

FIff,207.  At'/a BTfnaria.  f  .Jill  ji    ' 

■^  are  attached  along  their  upper, 

or  dorsal  margins ;  behind  the  body  they  are  united  to  each  other 

*  AUer  tm)  IlBDCOck  on  the  bnnclUal  cuirenli  of  i%g£si  lol  JUga.  An.  Stl, 

t  ifyaarnaTia.L,  (orieiaid,  from  specimeu  obtained  at  Sonibend,  sndcommn- 

nicBtcl  bf  Miu  Brnne).    The  left  ralvo  and  msatls  loba  and  half  Oie  giiiUona  aie  m- 

aored.    a.  a',  adductor  mnsclel ;  b.  body  -,  c,  cluici ;  /,  foot ;  e,  tmnchiia ;  A,  heart ; 

m,  cat  edge  ef  )be  mantis ;  o,  mouth;  s,  s',  eiiJioQ*',  t.ltMii  wniis'u*', -c.^eW-  T\a. 

•rjBira  Indicate  ibe  diraviioa  of  Ibe  cutTenta ;  Uio  icmt  lo^i*  rS  &w»  w.  ■tot'OsM  A  'Ok 

ffBaMreibeoriBceioS  (lie  bwnchial  tubes,  osmlnB  iiivo  ttw  to™i  i:^*™**- 
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and  to  the  siphonal  partition.  Each  gill  is  composed  of  two 
laminoo,  diyided  internally  into  a  series  of  parallel  tabes,  indicated 
outside  by  transverse  lines ;  these  tubes  Open  into  longitudinal 
channels  at  the  base  of  the  gills,  which  unite  behind  the  posterior 
adductor  muscle  at  the  commencement  of  the  exhalent  siphon  (c). 
Examined  by  the  microscope,  the  gill  laminae  appear  to  be  a 
network  of  blood-vessels  whosd  pores  opening  into  the  gill-tubes, 
are  Mnged  with  vibratile  cilia.  These  microscopic  organs  perform 
most  important  offices ;  they  create  the  currents  of  water,  arrest 
the  floating  particles,  and  mould  them,  mixed  with  the  viscid 
secretion  of  the  surface,  into  threads,  in  the  furrows  of  the  gill, 
and  propel  them  along  the  grooved  edge  of  its  free  margin,  in 
the  direction  of  the  mouth ;  they  are  then  received  between  the 
palpi  in  the  form  of  ravelled  threads.     (Alder  and  Hancock.) 

In  Mya,  therefore  (and  in  other  burrowers),  the  cavity  of  the 
shell  forms  a  closed  branchial  chamber,  and  the  water  which 
enters  it  by  the  respiratory  siphon  can  only  escape  by  passing 
through  the  gills  into  the  dorsal  channels,  and  so  into  the 
exhalent  siphon.  In  the  river-mussel  the  gills  are  not  united 
to  the  body,  but  a  slit  is  left  by  which  water  might  pass  into 
the  dorsal  channel,  were  it  not  for  the  close  apposition  of  the  . 
parts  under  ordinary  circumstances  (Fig.  208  fe).  The  gills  of 
the  oyster  are  united  throughout,  by  their  bases,  to  each  other 
and  to  the  mantle,  completely  separating  the  branchial  cavity 
from  the  cloaca^  In  Feden  the  gills  and  mantle  are  free,  but 
the  **  dorsal  channels'*  still  exist,and  carry  out  the  filtered  water. 

In  some  genera  the  gills  subserve  a  thiyd  purpose;  the 
oviducts  open  into  the  dorsal  channels  and  the  eggs  are  received 
into  the  gill-tubes  and  retained  there  until  they  are  hatched. 
In  the  river-mussel  tho  outer  gills  only  receive  the  eggs, 
with  which  they  are  completely  distended  in  the  winter  months 
(Fig.  208,  0,  o).  In  Cyclaa  the  inner  gills  form  the  marsupium, 
and  only  from  10  to  20  of  the  fry  are  found  in  them  at  one 
time ;  these  remain  until  they  are  nearly  a  quarter  the  length  of 
the  parent.* 

The  valves  of  the  Conchi/era  are  bound  together  by  an  elastic 
ligamenty  and  articulated  by  a  hinge  furnished  with  interlock- 
ing teeth.  The  shell  is  closed  by  powerful  adductor  musclesi, 
but  opens,  spontaneously  by  the  action  of  the  ligament,  when  the 
animal  relaxes,  and  after  it  is  dead. 

Each  valve  is  a  hollow  cone,  with  the  apex  tvLETL^^^  TSiSstSk  ^'5. 

*  Some  other  particulars  respecting  the  orgaxiisaUon  miCl  ^«v«5\«5ai«tv\.  A  ^^^^ 
BbeU-Ssb  are  given  in  Chapter  I.    For  an  account  oi  tlxe\t  vttBCxAflX  %i«X«ax  ^^^  ^^^ 
EdwardB,  An.  3c.  Nat.  1847,  torn.  viii.  p.  77. 
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less  to  one  aide ;  tlio  apex  ia  fhe  point  from,  whicli  tlte  gro'wtli 
of  the  valve  commences,  and  is  torined  tie  beak,  or  umbo  (p.  29). 
llie  beake  {umhonei)  are  near  ttie  hinge,  because  that  Bide 
grows  least  rapidly,  HometimeH  they  are  quite  marginal ;  but 
they  always  tend  to  become  wider  apart  with  age.  The  beaks 
are  either  straight,  as  in  PecUn  ;  curved,  as  in  Venue ;  or  spiral, 
as  in  Isocardia  and  Dianu.  In  the  latter  case  each  valve  it 
like  a  spiral  uniyalve,  especially  those  with  a  large  aperture 
and  small  spire  such  as  OonchoUpat  it  is  the  left  valve  which 
resembleB  fhe  ordmaiy  univalve,  tlie  nght  valve  bomg  a  Uft~ 
handed  spiral  like  the  reversed  gasteropods  When  one  vi^ve 
is  spiral  and  the  other  flat,  as  m  Chama  ammonta  (Fig.  22i), 


Tig  9U.  Blm-mnsd.  iAtuiai cygiiea  Q)* 

the  teaemblsnoe  to  an  operoulated  spiral  univalve  becomes  verj- 
fitriking. 

The  relation  of  the  shell  to  the  animal  may  be  readily  deter- 
mined,  in  most  instances,  by  fhe  direction  of  the  umhonet,  and 
the  position  of  the  ligament.  The  umbones  are  turned  towards 
the  front,  and  the  ligament  is  posterior  ;  both  are  situated  on 
the  back,  or  dorsal  side  of  the  shell.  Tho  kn^h  of  a  bivalve 
is  measured  irom  the  anterior  to  the  posterior  side,  its  breadth 
from  the  dorsal  margin  to  the  base,  and  ite  tkiijaiesa  from  tho 
cenlres  of  the  closed  valvcs.f 

The  Conchifera  are  mostly  equivalve,  the  right  and  left  valves 

•  The  Tslses  art  foroibly  opened  and  Ihe  toO.  (f)  crmOic-nA;  a,  snterior  nflduoliir. 
muscle,  roBoh  tlretched;  p,  p,  pslpi;  g,  inner  eUU;  o,  o.ooter  gilli  diitendcd  nitb 
Bi>awn  i  b,b,i  bristle  pus«d  IbrAu^  one  oT  tba  donal  dunnfils. 

t  linnieiis  snd  Ike  naliuaJlats  of  hi>  kIuhI  deKribed  the  honC  of  the  ehell  u  the 

complied  from  "original  descripllons"  l,VnftleBi  ol  ft^f^m 
acnaeiimei  the  otbec,  ia  cnllcd  anlerior:   «n4  thei  lengllnA  &fe  »ii 
WiosCflimffifldireetioHOf  IhelenKtHolUiBWiimsl.^ttl  i>iW.  m^i 
"rigbl  angles  to  it. 
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being  of  the  same  aiz6  and  ahape,  except  in  the  Oilreidfg  and 
a  few  others,    la  Ostrea,  Pandora,  and  Lyontia,  the  right  valvo 
is  smallest;   in  Chamottrea,  and   Corbala,  the  left;   whilst  the 
Chamaceis  follow  no  rule  in  this  reapcet.   ■ 
Tho  bivalves  aro  all  more  or  loss  mcg^uitaieral,  the  anterico' 

DonHlMareia, 


.  Vitiopictt 


ifalul  orifice ;  v,  lasl  opening ;  /,  fool 


i-lobe  lemond  i 


louih  {  t,  pslpi. 

being  usually  much  ehorter  than  the  posterior  sido.  Peetttnctdva 
ia  nearly  equilateral,  and  in  Olycimerie  and  Sokmya  the  anterior 
is  much  longer  than  the  posterior  side.  The  front  of  the 
smaller  Pectens  is  ahown  by  the  byssal  notch ;  but  in  the  large 
acallopa,  oysters  and  Spondyli,  the  only  indication  of  the  posi- 
tion of  the  animal  is  afforded  by  the  large  internal  rauBcnlar 
impression,  which  ia  on  the  posterior  side.  The  ligament  is 
sometimes  between  the  umbonea,  but  is  never  anterior  to  them. 
The  aiphonal  impression,  inside  the  shell,  is  always  posterior. 

Bivalves  are  aaid  to  be  dosp,  when  the  valves  fit  accurately, 
and  gaping,  when  they  cannot  be  completely  shut.  In  Oaslro~ 
chama  (Fl.  XXIII.,  Fig.  15),  the  opening  is  anterior,  and  serves 
for  the  passage  of  the  foot ;  in  Mya  it  is  posterior  and  aiphonal ; 
in  Solert  and  Olycimerie  botii  ends  ate  open.  In  Syaio-arca 
(PI.  XVII.,  Fig.  13),  there  ia  a  venti'al  opening  formed  by 
corresponding  notehes  in  ihe  margin  of  the  valves,  which  serves 
for  the  passage  of  the  byaaus ;  in  Pecten,  Avicula,  and  Anomia 
(Fig.  211,  s),  the  byssal  notch  (or  sinus)  is  confined  to  the  right 

The  sur/act  of  bivalve  shells  is  often  ornamented,  "jtyjo,  "cyis. 
which  radiate  from  the  nmbonee  to  tto  inBigffi.,  ot  "Ti'Sti.  two^ 
cenirt'c  ridgee,  which  coincide  with,  tiie  '&iBa  oi  ^ww^-    ^^^^^ 


1.  TfcU^n 


times  the  sculpfuring  ia  oblique,  or  "vfa-rg". 
It  is  ofneaed  to  fho  right  tbIys.    Tn  me-u-j  s?*>cia* 


oS.lT>^° 
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TeredOy  and  Cardium,  the  surface  is  divided  into  two  areas  by  . 
a  transverse  furrow,  or  by  a  change  in  the  direction  of  the  ribs. 
The  lunule  (see  Fig.  14,  p.  20)  is  an  oval  space  in  front  of  the 
beaks ;  it  is  deeply  impressed  in  Cardium  retusum^  L.  Aatarte 
eoccavatay  and  the  genus  Opts,  When  a  similar  impression  exists 
behind  the  beaks,  it  is  termed  the  escutcheon,* 

The  ligament  of  the  Conchi/era  forms  a  substitute  for  the 
muscles  by  which  the  valves  of  the  Brachiopoda  are  opened. 
It  consists  of  two  parts,  the  ligament  properly  so  6alled,  and 
the  cartilage;  they  exist  either  combined  or  distinct,  and  some- 
times one  is  developed  and  not  the  other.  The  external  ligament 
is  a  horny  substance,  similar  to  the  epidermis  which  clothes  the 
valves ;  it  is  usually  attached  to  ridges  on  the  posterior  Kinge- 
margins,  behind  the  umbones,  and  is  consequently  stretched 
by  the  closing  of  the  valves.  The  ligament  is  large  in  the  river- 
mussels,  and  small  in  the  Mactras  and  Myas,  which  have  & 
large  internal  cartilage ;  in  Area  and  Fectunculus  the  ligament 
is  spread  over  a  flat,  lozenge-shaped  area,  situated  between  the 
umbones,  and  furrowed  with  cartilage  grooves.  In  Chama  and 
Isocardia  the  ligament  splits  in  front,  and  forms  a  spiral  round 
each  umbo.  The  Fholades  have  no  ligament,  but  the  anterior 
adductor  is  shifted  to  such  a  position  on  the.  hinge-margin  that 
it  acts  as  a  hinge-muscle.    (PI.  XXIII.,  Fig.  13.) 

The  internal  ligament,  or  cartilage^  is  lodged  in  furrows 
formed  by  the  ligamental  plates,  or  in  pits  along  the  hinge- 
line;  in  Mya  and  Nucula  it  is  contained  in  a  spoon-shaped 
process  of  one  or  both  valves.  It  is  composed  of  elastic  fibres 
placed  perpendicularly  to  the  surfaces  between  which  it  is 
contained,  and  is  slightly  iridescent  when  broken ;  it  is  com- 
pressed by  the  closing  of  the  valves,  and  tends  forcibly  to  open 
them  as  soon  as  the  pressure  of  the  muscles  is  removed.  The 
name  Amphidesrrva  (double  ligament)  was  given  to  certain 
bivalves,  on  the  supposition  that  the  separation  of  the  cartilage 
from  the  ligament  was  peculiar  to  them.  The  cartilage-pit  of 
many  of  the  Anatinidoe  is  furnished  internally  with  a  movable 
ossicle. 

The  ligament  is  frequently  preserved  in  fossil  shells,  such 
as  the  great  Cyprinas  and  Carditas  of  the  London  Clay,  the 
Unios  of  the  Wealden  and  even  in  some  lower  Silurian  bivalves. 

All  bivalves  are  clothed  with  an  epidermis  (v.  p.  33)  which 

2S  organically  connected  with  the  margin  of  the  mantle.     It  is 

developed  to  a  remarkable  extent  m  SoXemya  ^tA  Ql-ycxmcrw 

*  Only  those  technical  terms  which  are  used  ia  a  pecvliar  sense  Ma^vwiTfet^t^^NaV 
"oj  the  rest,  any  Dictionary  may  be  consulted,  especVaHv  IRoV^eTVa'^  -'E^.TDaa\«»aA 
dictionary  of  aeo/cjgj'/'jpublished  by  Longman  and.  Co. 
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(PL  XXII.,  Figs.  13,  It),  and  in  Mya  it  is  continued  over  the 
siphons  and  closed  mantle-lobes,  making  the  shell  appear 
intemah 

The  interior  of  bivalves  is  inscribed  with  characters  borrowed 
directly  from  the  shell-fish,  and  ajSbrding  a  surer  clue  to  its 
affinities  than  those  which  the  exterior  presents.  The  shnicturo 
of  the  hinge  characterises  both  families  and  genera,  whilst  the 
condition  of  the  respiratory  and  locomotive  organs  may  be  to 
some  extent  inferred  from  the  muscular  markings. 

The  margin  of  the  shell  on  which  the  ligament  and  teeth 
are  situated,  is  termed  the  hinge-line*  It  is  very  long  and 
straight  in  Avicula  and  Arcay  very  short  in  VuUella,  and  curved 
in  most  genera.  The  locomotive  bivalves  have  generally  the 
strongest  hinges,  but  the  most  perfect  examples  are  presented 
by  Area  and  Spondylus*  The  central  teeth,  those  immediately 
beneath  the  umhoy  are  called  hinge  (or  cardinal)  teeth ;  those 
on  each  side  are  lateral  teeth.  Sometimes  lateral  teeth  are 
developed,  and  not  cardinal  teeth  {Alasmodon;  Kellia):  more 
frequently  the  hinge-teeth  alone  are  present.  In  young  shells 
the  teeth  are  sharp  and  well-defined ;  in  aged  specimens  they 
are  often  thickened,  or  even  obliterated  by  irregular  growth 
{Hippopodium)  or  the  encroachment  of  the  hinge-line  {Fectun^ 
ctdus).    Many  of  the  fixed  and  boring  shells  are  edentulous* 

The  muscular  impressions  are  those  of  the  adductors,  the  foot 
and  byssus,  the  siphons,  and  the  mantle  (see  pp.  19,  20). 


Fig.  210.  Left  valve.  {Pedenv  >ius,)  Right  valve. 

Oy  a,  adductcr ;  p,  pedal  impression ;  m,  pal.ial  line ;  2, 1'.gamental  margin ;  c,  c,  err* 

tilage ;  e, «,  anterior  ears ;  b,b73fta\  %Vcca«. 

The  adductor  impressions  are  nsuaWy  aVor^Vi^  ^i2sJCwix^.'^  *^^s^ 

*  Tlie  dentition  of  bivalve. shells  may  \)e  Btaled  tivna •.— ^i^s^'^^^  ^^^'^^'^'^•^^l 
meaning 2 in  the  right  valve,  3  in  the  left ;  lateral  teft\:ki\— 'i,^'^*^^  il^'T+rNk^'' 
posterior  in  the  riffht  raive,  2  anterior  and  2  po^tetvox  U\«craX  X.ee'Oa  '"av  ^^  v«^ 
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muscles  themselves  may  be  composed  of  two  elements,*  as 
in  Cytherea  chione  (Fig.  14,  p.  20)  and  the  common  oyster. 
The  impression  of  the  posterior  adductor  in  Spondylus  is  double 
(PI.  XVI.,  Fig.  15).  In  Fedm  varius  (Fig.  210,  a  a),  large 
independent  impresdons  are  formed  by  the  two  portions  of 
the  adductor,  and  in  thd  Uft  valve  there  is  a  third  impression 
{p)  produced  by  the  foot,  wkich  in  the  byssiferous  pectens  is  a" 
simple  conical  muscle  with  a  broad  base. 

In  the  left  valve  of  Anomia  tl^ere  are  four  distinct  muscular 
impressions  (Fig.  213).  Of  these,  Uie  small  posterior  spot  alone 
is  produced  by  the  adductor ^  and  coHfesponds  with  the  solitary 


Fig.  211.  Right  valve. 


Fig.  213. 


Fig.  213.  Left  valve.t 


impression  in  the  right  valve.  The  adductor  itself  (Fig.  S12,  a') 
is  double.  The  large  central  impression  {p)  is  produced  W  the 
muscle  of  the  plug  (the  equivalent  of  the  hyssal  muscle  in  rinna 
and  Modiola).  The  small  impression  within  the  umbo  (tc)  4nd 
the  third  impression  in  the  disc  {p')  (wanting  in  Placunomia)  a^ 
caused  by  the  retractors  of  the  foot. 

The  term  monomyary,  employed  by  Lamarck  to  distinguish 
the  bivalves  with  one  adductor,  applies  only  to  the  Ostreidce, 
part  of  the  AvicuUda,  and  to  the  genera  Tridacna  and  Miilleria, 

The  dimyary  bivalves  have  a  second  adductor,  near  the  anterior 
margin,  which  is  small  in  Mytilus  (Fig.  30),  but  large  in  FiniMi, 
The  retractor  muscles  of  the  foot  (already  alluded  to  at  p.  20) 
have  their  fixed  points  near  those  of  the  adductors ;  the  anterior 
pair  are  attached  within  the  umbones  (Fig.  214,  «  w),  or  nearer 
the  adductor,  as  in  Aatarte  and  Unio  (Fig.  209).  The  posterior 
pair  (j5'y )  are  often  close  to  the  adductor,  and  leave  no  separate 

*  Comi)are  the  shell  of  modiola^  PI.  XVII.»  Fig.  6,  with  the  woodcut,  Fig.  21^. 

T  Fig.  211.  Right  valve  of  Anomia  ephippiwn^  L.    /,  ligamental  process ;  s,  Binua 

Fjfi^.  Ui3.  Left  valve;  I,  ligament  pit.    T\g.  212.  lioscular  system,  from. a  drawing 

communicated  by  A,  Hancock,  Esq.    f,  tiie  loot.;  pi,  \\ife  ^Va%.  Tfefc  Twa»2v^  -p  S& 

frenerajy  described  aahpoTiim  of  the  addMctar  i  \)ut\tSac«\aiti,it«av«.wBs«M«»^ 

of  ///*  sheU  with  Oarolia  and  Placuna,  that  rf  teipt«i%uu  \\ie  w^xsx^  »a.^>«.'«(c,  «Bft.-,j 
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impression.  Hie  UnionidaB  have  two  additional  retractors  of  the 
foot,  attached  lateral'^  behind  the  anterior  adductors ;  in  Leda, 
Solenella,  and  a  few  others,  this  lateral  attachment  forms  a 
line  extending  from,  the  anterior  adductor  backwards  into  the 
umbonal  region  of  the  shell.    (See  PL  XVII.,  Figs.  21,  22.) 

In  those  shellfish  like  Pinna  and  the  mussel,  which  are  per- 
manently moored  by  a  strong  byssusj  the  foot  (/)  serves  only  to 
mould  and  fix  the  threads  of  which  it  is  formed.  The  fibres 
of  the  foot-muscles  pass  chiefly  to  the  byssus  (6),  and  besides 
these  two  additional  muscles  {pp)  are  developed.    JnFinna, 


Fig.  314.  MuBcles  of  Modioia,  * 

Modiola,  and.  Dretssena  the  byssal  muscles  are  equal  to  the  great 
adductors  in  size. 

In  a  few  rare  instances  the  muscles  are  fixed  to  promi- 
nent apophyses.  The  falciform  processes  of  Pholas  and  Teredo 
(PI.  XXni.,  Pigs.  19,  26)  are  developed  for  the  attachment  of 
the  foot-muscle;  the  posterior  muscular  ridge  of  Diceras  and 
Cardilia  resembles  a  lateral  tooth,  and  in  the  extinct  genus 
RadioUtes  both  adductors  were  attached  to  large  tooth-like  pro- 
cesses of  the  opercular  valve ;  but,  as  a  x\3Aa,\?£iftTK»a^'^'^  ^^-^lajsJs* 

*  Fig.  314.  Muscular  system  of  ModioJa  modiolus,!..,  ixwa  «.  ^^''^^^^^S^S 
eated  by  A.  Hancock,  Esq.    aa,  anterior,  o'a* ,  ^atetiot  BAd»a\6^  \  "u-^  «^^  "v  »  "^ 
musclea ;  pj7,  hyaaal  xuiwclcs ;  /,  foot ;  &,  byesus  •,  w,  ^tj2\V«^>Mv^, 
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less  shell  than  the  mantle,  and  their  impressions  deepen  -with 
age. 

The  palh'al  line  (Fig.  214,  m)  is  produced  by  the  muscular 
fibres  of  the  mantle-margin;  it  is  broken  up  into  irregular 
*  spots  in  the  monomyary  bivalves,  and  in  Saxicava  and  Panopcea 
Norvegica, 

The  siphonal  impressiony  or  pallial  sinus  (Fig.  14,  p.  20),  only 
exists  in  those  shells  which  have  retractile  siphons ;  its  depth 
is  an  index  to  their  length.  The  large  combined  siphons  of 
My  a  (Fig.  207)  are  much  longer  than  the  shell ;  and  those  of 
some  Tdlinidoe  three  or  four  times  its  length,  yet  they  are  com- 
pletely-retractile. The  small  siphons  of  Cyclas  ejsA  Drdssena 
cause  no  inflection  of  the  pallial  line.  The  form  of  the  sinus 
is  characteristic  of  genera  and  species. 

In  the  umbonal  area  (within  the  pallial  line)  there  are  some- 
times furrows  produced  by  the  viscera,  which  may  be  distin- 
guished from  the  muscular  markings  by  absence  of  polish  and 
outline.    (See  Lucina,  PI.  XIX.,  Fig.  6.) 

Fossil  bivalves  are  of  constant  occurrence  in  all  sedimentary 
rocks;  they  are  somewhat  rare  in  the  older  formations,  but 
increase  steadily  in  number  and  variety  through  the  secondary 
and  tertiary  strata,  and  attain  a  maximum  of  development  in 
existing  seas. 

Some  families,  like  the  Cyprinidce  and  Lucinidce  are  more 
abundant  fossil  than  recent ;  whilst  many  genera,  and  one  whole 
family  (the  Jlippuritidoe),  have  become  extinct:  The  determi- 
nation of  the  afl&nities  of  fossil  bivalves  is  often  exceedingly 
difficult,  owing  to  the  conditions  under  which  they  occur. 
Sometimes  they  are  found  in  pairs,  filled  up  with  hard  stone ; 
and  frequently  as  casts,  or  moulds  of  the  interior,  giving  no 
^  trace  of  the  hinge,  and  very  obscure  indications  of  the  muscular 
markings.  Oasts  of  single  valves  are  more  instructive,  as  they 
afibrd  impressions  of  the  hinge.* 

Another  diflBlculty  arises  from  the  frequent  destruction  of  the 
nacreous  or  lamellar  portion  of  the  fossil  bivalves,  whilst  the 
cellular  layers  remain.  The  Aviculidce  of  the  chalk  have  entirely 
lost  their  pearly  interiors ;  the  Spondyli,  Chamas,  and  Radiolites 
are  in  the  same  condition,  their  inner  layers  are  gone  and  no 
vacancy  left,  the  whole  interior  being  filled  with  chalk.  As  it 
is  the  inner  layer  alone  which  forms  the  hinge,  and  alone 
receives  the  impressions  of  the  soft  parts,  the  true  characters  of 

*  These  impresaiouLB  may  be  convenientiy  moTildeflL"mVi\  gutta-perchja.  m.  K^isavi. 
pabUsbed  a  set  of  plaster-caata  of  the  interioTs  oi  tiift  geftWBbOl  T<!i^iCli^.^fe\^^>^^aJ3a. 
^^r  be  seen  in  the  Brit  Museum.    [Memoire  tur  les  moulcs  des  MoTlnaa^«*A^^«^*  «^ 
""^st/es^parL.  jigassiz,  Mem.  Soc,  Sc.  Nat.  NtuchaXA^t.  2.^ 
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the  shells  could  not  be  detefmined  from  such  specimens.  Our 
knowledge  of  the  extinct  Badiolite  is  deriyed  £rom  natural 
moulds  of  the  interior,  formed  before  the  dissolution  of  the 
inner  layer  of  shell,  or  from  specimens  in  which  this  layer  is 
replaced  by  spar. 

The  necessities  of  geologists  have  compelled  them  to  pay  very 
minute  attention  to  the  markings  in  the  interior  of  shells,  to 
their  microscopic  texture,  and  every  other  available  source  of 
comparison  and  distinction.  It  must  not,  however,  be  expected 
that  the  entire  structure  and  affinities  of  molluscous  animals 
can  be  predicated  from  the  examination  of  an  internal  mould  or 
a  morsel  of  shell,  any  more  than  that  the  form  and  habits  of  an 
extinct  quadruped  can  be  inferred  from  a  soHtary  tooth  or  the 
fragment  of  a  bone.* 

The  systematic  arrangement  of  the  bivalves  now  employed  is 
essentially  that  of  Lamarck,  modified,  however,  by  many  recent 
observations.  The  families  follow  each  other  according  to  rela- 
tionship,  and  not  according  to  absolute  rank ;  the  Veneridce  are 
the  highest  organised,  and  from  this  culminating  point  the 
stream  of  affinities  takes  two  courseg,  one  towards  the  Myas, 
the  other  in  the  direction  of  the  oysters ;  groups  analogically 
related  to  the  Tunicaries  and  Brachiopoda, 

SECTION  A.    AsiPHONiDA. 
a.  Pallial  line  simple :  Integro-pallialia. 


Fam.  1.  Ostreidse. 

2.  Aviculidse. 

3.  MytiUdse. 


4.  Arcadoe. 

5.  Trigoniadse. 
G.  TJnionidse. 


SECTION  B.  SiPHONiDA. 

Y.  ChamidfiB.  11.  Lucinidse. 

8.  Hippuritidse.  12.  Cycladidoe. 

9.  Tridacnidse.  13.  Cyprinidoo. 
10.  Cardiadse.  * 


h,  Pallial  line  simuited :  Sinu-pallialia. 

14.  Veneridso. 

15.  MactridoD. 

16.  Tellinidse. 
lY.  Solenidse. 

The  characterB  which  have  beou  mosfe  T^^i^  cyo.  ^«^  ^^is&c^- 

-SSSowSsr  Critiques  sur  leg  MoUusques  Fos«ile«,  par  L,.  Agassu,  iqewihtA*'^^ 


18.  Myacidae. 

19.  Anatinids^. 

20.  GastrochfiBuidflB. 

21.  Pholadi^^* 
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guishing  these  groups  and  the  genera  of  bivalves  are  the  fol- 
lowing, stated  nearly  in  the  order  of,  their  value : — 

1.  Extent  to  which  the  mantle-lobes  are  united. 

2.  Number  and  position  of  muscular  impressions. 

3.  Presence  or  absence  of  a  pallial  sintts, 

4.  Form  of  the  foot. 

6.  Structure  of  the  Z>rancAtoB. 

G.  Microscopic  structure  of  the  shell,     (v.  p.  31.) 

7.  Position  of  the  ligament,  internal  or  external. 

8.  Dentition  of  the  hinge. 

9.  Equality  or  inequality  of  the  valves. 

10.  Regularity  or  irregularity  of  form. 

11.  Habit; — ^free,  burrowing  or  fixed. 

12.  Medium  of  respiration,  fresh  or  salt  water. 

A  few  exceptions  may  be  found,  in  which  one  or  other  of 
these  characters  does  not  possess  its  usual  value.*  Such  in- 
stances serve  to  warn  us  against  too  implicit  reliance  on  Hngle 
characters.  Groups,  to  be  naturalt  must  be  based  on  the  con- 
sideration of  all  these  particulars — on.  "the  totality  of  the 
animal  organisation."    (Owen.) 

Section  a.— Asiphoneda. 

Animal  unprovided  with  respiratory  siphons;  mantle-lobea 
free,  or  united  at  only  one  point  which  divides  the  branchial 
from  the  exhalent  chamber  {cloaca) ;  pallial  impression  simple. 

I  SJiell  usually  pearly  or  sub-nacreous  inside;   cellular  ex- 

W    temally ;  pallial  line  simple  or  obsolete. 

*  1.  Cardita  and  CrauateUa  (Fam.  IS)  have  the  mantle  more  open,  whilst  in  Jridina 
^     (6),  and  especially  in  Dreissena  (8)  it  is  more  closed  than  in  the  most  nearly  aUied 
%  genera. 

/     2.  MuUeria  (6)  and  IHdacna  (9)  are  monomyary. 
/  3.  Leda  (4)  and  Adacna  (10)  jiave  a  pallial  sinus ;  Anapa  (16)  has  none. 

4.  The  form  of  the  foot  is  usually  characteristic  of  the  families ;  but  sometimes  it  is 
adaptivcly  modified. 
^  fi.  Diplodonta  (11)  has  four  gills. 

6.  Pearly  structure  is  variable  even  in  species  of  the  same  genus. 
^  7.  Crassatella  (13)  and  SemeU  (16)  have  an  internal  ligament;  in  Solendla  and 

l&oarca  (4)  it  is  external. 

8.  Anodon  (16),  Adacna,  Serripes  (10),  and  Crypitodm.  (11)  are  edentulous. 

9.  Cbr&uZa  (18)  and  Pwndara  (19)  are  more  inequivalve  than  their  allies ;  Cliurma 
*       arcineUa  (7)  is  equivalve. 

J*  10.  Hinnites  (I),  ACtheria  (6),  Myockama  and  Chamosbrea  (19)  are  irregular. 

11.  F^cten  is  free,  byssiferous,  or  fixed:  Area  free  or  byssiferous.    This  cliaracter 
>    varies  with  age  aod  loecUity  in  the  same  species.   It  does  not  8uv?aya  depend  on  the 
form  of  the  foot,  aa  JJthodcmia  and  Un^ulino— \Mmxig  «\v!&>^<-Vlv)%  S2ba  1<:s::X  \^i4 
Jfyfi/us  and  iMcina, 
i^*  J\rovacuiina  ib  a  river  Solen^  and  Seaphuta  «ktte«\i-^«x«s  ^ca. 
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Family  I. — OsTEEiDiE. 

Shdl  inequivalye,  slightly  inequilateral,  free  or  adherent, 
resting  on  one  valve ;  beaks  central,  straight ;  ligament  in- 
ternal ;  epidermis  thin ;  adductor  impression  single,  behind  tho^ 
centre ;  pallial  line  obscure ;  hinge  usually  edentulous. 

Animal  marine ;  mantle  quite  open ;  very  slightly  adherent 
-to  the  edge  of  tjie  shell ;  foot  small  and  byssiferous,  or  obsolete; 
gills  crescent-shaped,  2  on  each  side ;  adductor  muscle  composed 
of  two  elements,  but  representing  only  the  posterior  shell-muscle 
of  other  bivalves. 

The  union  of  the  OstreidoB  and  Pectinidce,  as  proposed  by  the 
authors  of  the  **  History  of  British  MoUusca,"  has  not  proved 
satisfactory.  The  genus  Ostrea  stands  quite  alone,  and  distinct 
from  all  lie  Pectinidce  in  the  structure  of  its  gills,  which  are 
like  those  of  Avicula,  and  by  resting  on  its  left  valve.  The  shell 
also  is  more  nacreous  than  that  of  the  scallops 

OSTBEA,  L. — OYSTEE. 

SynonytnSy  Amphidonta  and  Fycnodonta,  Fischer.  Peloris, 
PoH. 

Type,  0.  edulis,  L. 

Example,  0.  diluviana,  PI.  XVI.,  Fig.  1. 

Shell  irregular,  attached  by  the  left  valve  ;  upper  valve  flat 
or  concave,  often  plain;  lower  convex,  often  plaited  or 
foliaceous,  and  with  a  prominent  beak;  ligamental  cavity 
triangular  or  elongated;  hinge  toothless;  structure  sub- 
nacreous,  laminated,  with  prismatic  cellular  substance  between  ^ 
the  margins  of  the  laminae. 

-4minaZ  with  the  mantle-margin  double,  finely  fringed ;  gills 
nearly  equal,  united  posteriorly  to  each  other  and  the  mantle-  ^ 
lobes,  forming  a  complete  branchial  chamber ;  lips  plain ;  palpi  \ 
triangular,  attached ;  sexes  distinct.*  , 

Distribution,  70  speciea.  Tropical  and  temperate  seas.  Norway, 
Black  Sea,  &c. 

Fossil,  200  species.    Carb.  -^.    United  States,  Europe,  India. 

The  interior  of  recent  oyster-shells  has  a  slightly  nacreous 
lustre;  in  fossil  specimens  an  irregular  cellular  structure  is 
often  very  apparent  on  decomposed  or  fractured  surfaces.  Fossil 
oysters  which  have  grown  upon  Ammonites,  TrigonicB,  &c., 
frequently  take  the  form  of  those  shells. 

In  the  "  cock*s-comb "  oysters  both  valves  oc^  -^Viai^^N  ^* 
diluviana  sends  out  long  root-like  pTOceasaa  itorm^  '"^^  ^ss^««' 

•  The  conne  of  the  alimentary  canal  in  the  cotomatv  «3«X<it  Va  Vaaoct^^iC^'^'^ 
Bented  bypoli,  and  copied  in  the  Crochaxd  ed.  oi  Cuv\«i* 
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valve.  Tto  "  troe-oystor "  {Dendrcalrea,  Sw.)  grows  on  the 
root  of  the  mangrove.  Oyster  sLolla  become  very  thick  -with 
ago,  especially  in  rough  water ;  the  fossil  oyster  of  the  Tagus 
{0.  longirostris)  attains  a  length  of  two  feet.  The  greatest  enemy 
of  oyster-banka  is  a  sponge  {Cliona),  which  eats  into  the  valves, 
both  of  dead  and  living  shells  ;  at  first  only  small  round  holes, 
at  iiTEgulat  intervals,  and  often  disposed  in  regular  patterns, 
me  visible ;  but  ultimatoly  the  shell  is  completely  mined  and 
falls  to  pieces.  Natural  oyster-banka  usually  occur  in  water 
several  fathoms  deep ;  the  oysters  spawn  in  Kay  and  June,  and 
the  fry  ("spats")  are  extensively  collected  and  removed  lo 
artificial  grounds,  or  tanks,  where  the  water  is  very  shallow; 
they  are  then  called  "  natives,"  and  do  not  attain  their  full 
growth  in  less  than  five  or  seven  years,  whilst  the  "  aea-oystera  " 
are  ftill-grown  ia  four  years.  Native  oysters  do  not  breed  freely, 
and  sometimes  many  die  in  the  spawning  season ;  they  are  also 
liable  to  be  killed  byfrost.  TheseaBonisfromAuguBt4toMayl2, 
From 20,000  to  30,000  bushels  of  "natives "  and  100,000 bushels 
of  sea-oysters  ai'o  annually  sent  to  the  London  market.  Many 
other  species  of  oysters  are  eaten  in  India ,  China,  Australia,  &o. 
Green  oysters"  are  those  which 
have  fed  on  conferva  in  the  tanks. 
Sub-getiera.  Oryphxa,  Lamarck. 
0  incurva,  8by.  (section).  Fig. 
315,  Free,  or  very  slightly  at- 
tached; left  valve  with  a  promi- 
nent, incurved  umbo;  right  valve 
""  small,  concave.   Fossil,  30  species. 

Fg  215   (npfl  Lias  —  Chalk.     Europe,  India. 

Exoqym  bbj  I  com  a  PI.  XVI.,  Fig,  2.  Sliell  chama- 
shaped  attached  by  the  left  v^lve ;  umbones  sub-spiral,  turned 
to  the  posterior  sido  (  f  reversed) ;  right  valvo  opercular. 
Fos  d  40  spccios  L  Oolite  —  Chalk.  United  States ;  Europe. 
Dimya  (Deshaye«in^),  Eouault,  1859.  M6m.  Soo.  Gfiol. 
b.  III.  471,  t.  15.  Fig.  3.  £.  iTocerw,  Paris.  The  figure  is  most 
like  an  oyster,  and  the  "  second  adductor  impression,"  on 
account  of  which  it  is  named  iKmya,  is  rather  like  tha  small 
anterior  scar  in  Peden  (Fig.  210). 

AUOMU,  L. 
Btymology,  anomioe,  unequal. 
Example,  A.  AohEeus,  PI.  XTI.,  Fig.  3. 
Synonyms,   Fenestrella,  Bolten.',   C«5tt,  "Stoa-^^.  ^enigma, 
Koch. 
Shell  eub-orWcular,  Tory  TaxiaUe,  ttanatawnA.,  s^  ^aigiJi^ 
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pearly  witllin,  attached  by  a  plug  passing  througH  a  Hole  or 
notch,  in  the  right  valve :  upper  valve  convex,  smooth,  lamellar 
or  striatod ;  interior  'with  a  sub-marginal  cartilage-pit,  and 
four  muscular  impressions,  3  sub-central,  and  one  in  front  of 
the  cartilage  (see  Pig.  213,  p.  402) :  lower  valve  concave,  with  a 
deep,  rounded  notch  in  front  of  the  cartilage  process;  disk  with 
a  single  (adductor)  impression. 

Animal  with  the  mantle  open,  its  margins  with  a  short  double 
fringe ;  lips  membranous,  elongated ;  palpi  fixed,- striated  on 
both  sides ;  gills  2  on  each  side,  imited  posteriorly,  the  outer 
laminae  incomplete  and  iree  ;  foot  small,  cylindrical,  subsidiary 
-to  a  lamellar  and  more  or  less  calcified  byssal  plug,  attached  to 
the  upper  valve  by  three  muscles ;  adductor  muscle  behind  the 
byssal  muscles,  small,  composed  of  two  elements;  sexes  dis- 
tinct; ovary  extending  into  the  substance  of  the  lower  mantle* 
lobe. 

In  A,  jpernoideSf  from  California,  there  is  an  anterior  (jpedal) 
muscular  impression  in  both  valves. 

**  There  is  no  relationship  of  affinity  between  Anomia  and 
Terehratula,  but  only  a  resemblance  through  formal  analogy; 
the  parts  which  seem  identical  are  not  homologous."  (Forbes.) 
The  Anomiae  are  found  attached  to  oysters  and  other  shells, 
and  frequently  acquire  the  form  of  the  surfaces  with  which 
their  growing  margins  are  in  contact.    They  are  not  edible. 

DistrihtUion,  20  species*  North  America,  Britain,  Black  Sea, 
India,  Australia,  West  America,  Icy  sea.  Low  water  —  100 
fathoms. 

Fossily  36  species.  Oolite  — .  Chili,  United  States,  Europe, 
India. 

Sub-genera,  Placunomia  (Cumingii),  Broderip.  Synonym, 
Pododesmus,  Phil.  P.  macroschismay  PI.  XVI.,  Pig.  4.  Upper 
valve  with  only  two  muscular  impressions ;  the  pedal  scar 
radiately  striated ;  the  byssal  plug  is  often  fixed  in  the  lower 
valve,  and  its  muscle  becomes  (functionally)  an  adductor.  Dis- 
tributiony  13  species.  West  Indies,  Britain  (P.  pateUi/ormis), 
New  Zealand,  California,  Behring's  Sea,  Ochotsk.  —  60 
fathoms. 

Limanomia  (Grayana),  Bouchard.  Shell  eared  like  Lima. 
Fossil,  4  species.    Devonian ;  Boulbnnais,  China  ? 

Placuna,  Solander. — Window-Shell. 

Ftymolo^y,  plakovs,  a  thin  cake. 
J^xample,  P.  sella,  PL  XYI.,  Pig.  5. 
BMi  BuboThicxii&r,  compi-essed,  tranaV.uoenJc.ix^^.Tt^^^as^^  ^"^ 
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the  right  valye  ;  hinge  area  narrow  and  obscure ;  cartilage 
supported  by  two  diverging  ridges  in  the  right  valve  and  cor- 
responding grooves  in  the  left ;  muscular  impressions  double, 
the  larger  element  round  and  central,  the  smaller  distinct  and 
crescent  shaped,  in  front  of  it. 

The  PlacunsB  are  very  closely  allied  to  Anomia;  and  many 
intermediate  forms  may  be  traced.  The  shell  of  each  consisl^ 
entirely  of  sub-nacreous,  plicated  laminae,  peculiarly  separable, 
and  occasionally  penetrated  by  minute  tubuli.  (Carpenter.)  P, 
sella,  called,  frqm  its  shape,  the  "saddle-oyster,"  is  remarkably 
striated.  In  P.  j^lacenta,  PL  XVI.,  Fig.  6,  the  anterior  carti- 
lage ridge  is  only  half  as  long  as  the  other,  which  appears  to  be 
connected  with  the  economy  of  the  shell  when  young ;  in  speci- 
mens 1  inch  across,  there  is  a  pedal  impression  below  the 
cartilage  grooves  of  the  upper  valve,  and  a  shallow  sinus  in  the 
margin  of  the  lower  valve,  indicating  a  slight  byssal  attach- 
ment at  that  age. 

Placuna*  is  essentially  like  Anomia,  having  the  generative 
sjrstem  attached  to  the  right  mantle-lobe,  and  the  ventricle 
exposed.  The  mantle-margin  is  cirrated,  and  famished  with  a 
curtain,  as  in  Pecten ;  the  foot  is  tubular  and  extensile,  but  has 
no  distinct  muscles  except  the  small  one,  whose  existence  in 
P.  jplacenta  (PL  XVI.,  Fig.  6)  we  had  predicated  from  examina- 
tion of  the  shell,  f  The  small  muscular  impressions  before 
and  in  the  rear  of  the  adducter  are  produced  by  suspensors 
of  the  gills. 

Distribution,  4  species.     Scinde,  North  Australia,  China. 

Sub-genera,  Carolia,  Cantraine,  1835  (after  Prince  Charles 
Bonaparte).  Synonym,  Hemiplacuna,  Q-.  Sby.  Type,  C.  placu- 
noides,  PL  XVI.,  Fig.  7.  Shell  like  Placuna;  hinge,  when 
young,  like  Anomia,  with  a  byssal  plug  passing  through  a 
small  deep  sinus  in  front  of  the  cartilage  process,  which  is  closed 
in  the  adult.  Distribution,  S  speciea,  (British  Museum),  Tertiary, 
Egypt;  America? 

Placunopsis,  Morris  and  Lycett.  P.  Jurensis,  Eoemer.  Sub- 
orbicular,  upper  valve  convex,  radiately  striated,  or  taking  the 
form  of  the  surface  to  which  it  adheres ;  lower  valve  flat ;  liga- 
mental  groove  sub-marginal,  transverse ;  muscular  impression 
large,  sub-central.    Fossil  4  species.    Lower  Oolites,  Europe. 

Placenta,  Betzius.     Cartilage  grooves  slightly  divergent,  the 
jE>08terior  one  the  longer  of  the  two ;  muscular  impression  sub- 
centml, 

*  Original  HgureB  and  descriptioM  wm  be  iomd\5i>3aft  kn..'&Bfc.lKaJ«.\«8b,'^.^. 
t  Tbia  organ  appears  to  represent  tlie  byssoUheotK  dl  latf«B^x«5Qtv«t  \3bmv  >2M^\vft., 
^  there  ia  no  other  opening  for  the  paeaago  oi  abywraa. 
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Peotes,  O.  p.  Miaier.    Scallop. 

Etymology,  peden,  a  comb. 

Type,  P.  maximus  (Janira,  Schum.) 

Bynonywi,  AsgoM,  Poli.  Discitos,  Sdil.  Amasinm,  MuMfeldt. 

Bhdl  Bub-orbicnlar,  regular,  rasting  on  the  rigtt  valve, 
UBuaUj  OTDamented  with  radiatmg  ribs ;  beaJts  approximate, 
eared ;  anterior  ears  most  prominent ;  posteriot  aide  a  little 
oblique ;  right  valve  most  convex,  with  a  notch  below  the  front 
ear;  hinge-mai^ins  straight,  uni4«d  by  a  narrow  ligament; 
cartilage  internal,  in  a  central  pit ;  adductor  impreBsion  double, 
obtioara ;  pedal  improBaion  only  in  the  left  valve,  or  obsolete 
(Kg.  210). 

Animal  with  the  mantle  quite  open,  it»  marginB  double,  the 
inner  pendent  like  a  curtain 
(m)  finely  fringed ;  at  its 
baae  a  row  of  conspiouous 
round  black  eyes  {ocelii)  hut- 
rounded  by  tentacular  fila- 
ments ;  gills  (ir)  exceed- 
ingly  delicata,  crescent- 
fihapod,  quite  disconnected 
posteriorly,  having  separate 
excurrent  canals ;  lips  folia- 
ceouH ;  palpi  fcruncated,  plain  outside,  striated  within ;  foot 
'.  finger-like,  grooved,  byssiferous  in  the  young. 

The  Scallop  (P.  maan'mus)  and  "  quin "  (P.  opercuiarw)  ate 
esteemed  delicacies ;  the  latter  covers  extensive  banks,  especially 
on  the  north  and  west  of  Ireland,  in  16  to  25  iathoma  wator. 
The  scallop  ranges  from  3 — 40&thoms;  itsbodyiabrightorange, 
or  scarlet,  the  mantle  lawn-colour,  marbled  with  brown;  the 
diell  is  osed  for  "aoalloping"  oysters,  formeriy  it  was  em- 
ployed as  a  drinking-cup,  and  celebrafed  as  such  in  Ossian'a 
"  hall  of  shells."  An  allied  species  has  received  the  name  of 
"St.  James's  ahell"  (P.  JacofMSue);  it  was  worn  by  pilgrima 
to  the  Holy  Land,  and  became  the  badge  of  several  orders  of 
knighthood,  f         . 

Most  of  the  Ptdena  spin  a  byssus  when  young,  and  some, 
like  P.  variut,  do  so  habitually;    ~      ■ 
fronds  of  the  tangle  {Laminaria). 

■  Tht  Pectena  do  Dot  open  to  vid«  u  hen  refrcHDted ;  Uieir  "  * 
In  eaulact  U  one  solnt  on  Dm  poKuIor  aide,  lepuailng  the  tanned  ' 

t  Wiea  tba  monta  oT  the  ninth  oentnr;  conTertea  (he  ^viassea 
iiSpuiliJiininto', Ueyoulgned  him  the  BCBUo^(heUI<]iUs"i 

t2 
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The  Rev.  D.  Landsborough  observed  the  fry  of  P.  opercularii^ 
when  loss  than  the  size  of  a  sixpeDoe,  swimming  in  a  pool  of 
sea- water  left  by  the  ebbing  of  the  tide.  **  Their  motion  was 
rapid  and  zig-zag ;  they  seemed,  by  the  sudden  opening  and 
closing  of  their  valves,  to  have  the  power  of  darting  like  an 
arrow  through  the  water.  One  jerk  carried  them  some  yards, 
and  then  by  another  sudden  jerk  they  were  off  In  a  moment  on 
a  different  tack." 

Th3  shell  of  Feden  and  the  succeeding  genera  consists  almost 
exclusively  of  membranous  laminse,  coarsely  or  finely  corru- 
gated. It  is  composed  of  two  very  distinct  layers,  differing  in 
colour  (and  also  in  texture  and  destructibility),  but  having 
essentially  the  same  structure,  Traces  of  oellulaxity  are  some- 
times discoverable  on  the  external  surface;  P.  nohilia  has  a 
distinct  prismatic-cellular  layer  externally.     (Carpenter.) 

Sub-genera^  Neitheay  Drouet,  Vola,  Elein.  P.  quinque- 
costatus  and  other  fossil  species  with  concavo-convex  valves 
and  distinct  hinge-teeth ;  the  inner  layers  of  these  shells  are 
wanting  in  all  specimens  from  the  English  chalk. 

Fallium,  Schum.  P.  pHca,  PI.  XVI.,  Pig.  8.  Hinge  obscurely 
toothed. 

ffinnites  (Cortesii)  Defr.  P.  pusio,  PI.  XYI.,  Fig.  10.  Shell 
regular  and  byssiferous  when  young ;  afterwards  cementing  its 
lower  valve  and  becoming  more  or  less  irregular. 

Distrihutiorif  2  species. 

Fossil,  Trias  ?    Upper  Greensand  — ,  Europe. 
.  ffemipecten,  A.  Adams.    H.  Forbesianus,  PI.  XVI.,  Pig.  9. 
Shell  hyaline,  posterior   ears   obsolete,  anterior   prominent; 
right  valve  flat,  byssal  sinus  deep;    structure  permeated  by 
microscopic  tubuli,  as  in  Lima. 

Amusium,  Klein.  Shell  nearly  equivalved,  gaping  in  front 
and  behind ;  smooth  outside,  generally  marked  with  radiating 
grooves  inside. 

i)i«^n6tt<ton,  1Y6  species.  World-wide;  Nova-Zembla — Cape 
Horn ;  —  200  fathoms. 

Fossil,  450  species  (including  Aviculo-pecten).  Carb. — . 
World-wide. 

Ldca,  Bruguiere. 

Etymology,  lima,  a  file. 

I^xample,  L.  squamosa,  PL  XVI.,  Eig.  11.   (Ostrea  lima,  L.) 
Synont/ms,   Plagiostoma  (LYLLwyOi^,  ^\s^.       ^»  ^skc^^^xtsv^, 
PL  XVI.,  Fig.  12.  ^         ^   .       ,^ 

SAell  equivdye,  compressed,  obAiqy]L^\-5  ^^^'^^  ^V^tv^t  ^^^e. 
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Btraiglit,  gaping,  posterior  rounded,  usually  close;  umbones 
apart,  eared;  valves  smooth,  punctate-striate,  or  radiately 
ribbed  and  imbricated;  hinge  area  triangular,  cartilage  pit 
central ;  adductor  impression  lateral,  large,  double ;  pedal 
scars  2,  small. 

Animal,  mantlo-margins  separate,  inner  pendent,  fringed 
with  long  tentacular  filaments,  ocelli  inconspicuous;  foot 
finger-like,  grooved;  lips  with  tentacular  filaments,  palpi 
small,  striated  inside ;  gills  equal  on  each  side,  distinct.     ' 

The  shell  is  always  white ;  its  outer  layer  consists  of  coarsely- 
plicated  membranous  lamellae ;  the  inner  layer  is  perforated  by 
minute  tubuli,  forming  a  complete  network.     (Carpenter.) 

The  Limas  are  either  free  or  spin  a  byssus ;  some  make  an 
artificial  burrow  when  adult,  by  spinning  together  sand  or  coral- 
fragments  and  shells,  but  the  habit  is  not  constant.  (Forbes.) 
The  burrows  of  L.  hians  are  several  times  longer  than  the  shell, 
and  closed  at  each  end.  (Charlesworth.)  **  This  species  is 
pale  or  deep  crimson,  with  an  orange  mantle ;  when  taken  out 
of  its  nest  it  is  one  of  the  most  beautiful  marine  animals  to  look 
upon,  it  swims  with  great  vigour,  like  the  scallop,  by  opening  ^ 
and  closing  its  valves,  so  that  it  is  impelled  onwards  or  upwards 
in  a  succession  of  jumps.  The  filaments  of  the  fringe  are 
easily  broken  off,  and  seem  to  live  many  hours  after  they  are 
detached,  twisting  themselves  like  worms."  (Landsborough.) 
X.  spinosa  has  conspicuous  ocelli,  and  short  filaments. 

Sttb-genera,  LimatulayS.  Wood.  L.  sub-auriculata,  PI.  XVI., 
Fig.  13.  Valves  equilateral ;  8  species.  Greenland — Britain. 
Fossilf  Miocene — .    Europe. 

Limcea,  Bronn.  L.  strigilata,  PI.  XVI.  Fig.  14.*  Hinge 
minutely  toothed. 

Fosaily  4  species.  Lias — Pliocene.  The  recent  Limcea  ? 
Sarsii  (Lov6n),  Norway  (=L.  crassa  of  the  -ZEgean?)  has  the 
mantle-border  plain.  Some  of  the  larger  recent  species  have 
obscure  lateral  .teeth. 

DUtrihdion,  20  species.  Norway,  Britain,  West  Indies, 
Canaries,  India,  Auslialia ;  1 — 150  fathoms.  The  largest  living 
species  (X.  excavata,  Chemn.)  is  found  on  the  coast  of  Norway. 

.Fmot7,  200  species.  Carb.?  Trias — .  United  States,  Europe, 
India.    The  so-called  PlagiosUyma  spinosum  is  a  Sjpondyltie, 

Spondyltts  (Pliny)  L.    Thorny-oyster. 

Type,  S.  gaedaropus,  L. 
Mxtrnple,  Q,  princepa,  PI.  XYI.,  "Fig.  15     . 

*  After  BroDn ;  the  figure  in  Btoocbi  CLoea  iwit  fJl^o^  ^^^  \a«»^ 
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SynonymSy  Diancliora,  Sby.    Podopsis,  Lam.    Pacliytes,  Defr. 

Shell  irregular,  attached  by  the  right  valve,  radiately  ribbed, 
spiny  or  foliaceous ;  umbones  remote,  eared ;  lower  valve  with 
a  triangular  hinge-area,  cartilage  in  a  central  groove,  nearly  or 
quite  covered ;  hinge  of  two  curved  interlocking  teeth  in  each 
valve ;  adductor  impression  double. 

Animal,  with  the  mantle  open  and  gills  separate,  as  in  Pecfen; 
lips  foliaceous,  palpi  short ;  foot  small,  cylindrical,  truncated. 

In  aged  specimens  the  circular  portion  of  the  muscular  scar  • 
exhibits  dendritic  vascular  markings.  The  lower  valve  is 
always  most  spiny  and  least  coloured ;  in  some  species  (like  8, 
imperialis)  the  shell  is  scarcely,  if  at  all,  attached  by  its  beak 
or  spines.  The  inner  shell-layer  is  very  distinct  from  the  outer, 
and  always  wanting  in  fossil  specimens  from  calcareous  rocks, 
then  called  Dianchoroe,  Specimens  from  the  Miocene. of  St. 
Domingo,  which  have  lost  this  layer,  contain  a  loose  mould  of 
the  original  interior.  Water-cavities  are  common  in  the  inner 
layer,  the  border  of  the  mantle  having  deposited  shell  more 
rapidly  than  the  ximbonal  portion.  (Owen,  Mag.  Nat.  Hist. 
1838,  p.  409.) 

Bistributiony   68  species.    West  Indies,  Canaries,  Mediter-  - 
ranean,  India,   Torres  Straits,   Pacific,  West  America: — 105 
fathoms. 

Fossil,  80  species.     Carb — .     Europe,  United  States,  India. 

Suh-genuSy  Pedum,  Brug.  P.  spondyloides,  PI.  XVI., 
Pig.  16.  Shell  thin,  smooth,  compressed,  attached  by  a  byssus 
passing  through  a  deep  notch  in  the  right  valve.  Inhabits 
coral-reefs,  where  it  is  found  half-embedded ;  Eed  Sea,  Indian 
Ocean,  Mauritius,  Chinese  Seas. 

Plioatuul,  Lamarck. 

Etymology,  pUcatus,  plaited. 

Type,  P.  cristata,  PI.  XVI.,  Pig.  17. 

Shell  irregular,  attached  by  the  umbo  of  the  right  valve; 
valve  smooth  or  plaited ;  hinge-area  obscure ;  cartilage  quite 
internal ;  hinge-teeth,  two  in  each  valve ;  adductor  scar  simple. 

Animal  resembles  spondylus. 

Distribution,  9  species.  West  Indies,  India,  Philippines, 
Australia,  West  America. 

J^ossil,  40  Bpecies.    Trias — .    United.  Statee^urope,  Algeria, 
India, 
J".  ManfelU  CLea)  Alabama,  has  ^©  ^aVf^  ^«tQ^ 
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Family  33.— Avioumd-s!.    Wing-shells, 

STieU  inequivalve,  very  oblique,  resting  on  the  smaller  (right) 
Talve,  and  attached  by  a  byssus;  epidermis  indistinct:  outer 
layer  prismatic-cellular  (Fig.  217),  in- 
terior nacreous;  posterior  muscular  im- 
pression large,  sub-central,  anterior  small, 
•within  the  umbo ;  pallial  line,  irregularly 
dotted;  hinge-line  straight,  elongated; 
umbones  anterior,  eared,  the  posterior 
ear  wing-like ;  cartilage  contained  in  ono 
or  several  grooves ;  hinge  edentulous,  or 
obscurely  toothed. 

Animal  with   the    mantle-lobes   free,  Fig.  217.  i^na* 

their  margins  fringed ;  foot  small,  spinning  a  byssus ;  gills  two 
on  each  side,  crescent-shaped,  entirely  free  {Desk,)  or  united  to 
each  other  posteriorly,  and  to  the  mantle  (as  in  the  Oyster,  and 
not  as  in  Feden), 

The  wing-shells,  or  pearl-oysters,  are  natives  of  tropical  and 
temperate  seas ;  there  are  no  living  species  in  northern  latitudes, 
where  fossil  forms  are  very  numerous. 


AvicxJLA  (Klein),  Bruguiere. 

Etymology y  aviculay  a  little  bird. 

Type,  A.  hirundo,  PL  XVI.,  Pig.  18. 

Sliell  obliquely  oval,  very  inequivalve;  right  valve  with  a 
byssal  sinus  beneath  the  anterior  ear;  cartilage  pit  single, 
oblique ;  hinge  with  one  or  two  small  cardinal  teeth,  and  an 
elongated  posterior  tooth,  often  obsolete ;  posterior  muscular 
impression  (adductor  and  pedal)  large,  sub-central;  anterior 
(pedal  scax)  small,  umbonal. 

Animal  (of  meleagrina)  with  mantle -lobes  united  at  one  point 
by  the  gills,  their  margins  fringed  and  furnished  with  a  pendent' 
curtain ;  curtains  fringed  in  the  branchial  region,  plain  behind ; 
foot  finger-like,  grooved;  byssus  often  solid,  cylindrical,  with 
an  expanded  termination ;  pedal  muscles  four,  posterior  large 
in  front ^f  the  adductor;  adductor  composed  of  two  elements; 
retractors  of  the  mantle  forming  a  series  of  dots,  and  a  large 
spot  near  the  adductor ;  lips  simple ;  palpi  truncated ;  giUa 
equal,  crescentic,  united  beHnd  the  iooV.,    ^^Ti\K^'\&^^^"^<i3sO\ 

*  The  ceUular  etracture  may  be  seen  'with  a  YvaadAetift,  Vo.  V3cv<i  "CmcQ^  tmce^^.  ^ 
aheU,  by  holding  it  up  to  the  light ;  or  on  the  edgea  ol  \>ToVL«a.t£%<pajBo^^- 
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BtstribtUion,  25  species.  Mexico,  South  Britain,  Mediter-. 
ranean,  India,  Pacific: — 20  fathoms. 

Fossily  300  species.    Lower  Silurian  — .    World-wide. 

Sub-genera  Maleagrina,  Lam.  Margaritophora,  Muhlfeldt. 
M.  margaritifera,  PI. XVI.,  Fig.  19.  The  " pearl-oysters"  are 
less  oblique  than  the  other  avicwZcB,  and  their  valves  are  flatter 
and  nearly  equal ;  the  posterior  pedal  impression  is  blended 
with  that  of  the  great  adductor.  They  are  found  at  Madagascar, 
Ceylon,  Swan  Eiver,  Panama,  &o.  Manilla  is  the  chief  port  to 
which  they  are  taken.  There  are  three  principal  kinds,  which  are 
worth  from  £2  to  £4  per  owt. : — 1.  The  silver-lipped,  from  the 
Society  Islands,  of  which  about  twenty  tons  are  annually  im- 
ported to  Liverpool.  2.  The  black-lipped,  from  Manilla,  of 
which  thirty  tons  were  imported  in  1851.  3.  A  smaller  sort 
from  Panama,  200  tons  of  which  are  annually  imported ;  in 
1851  a  single  vessel  brought  340  tons.  (T.  C.  Archer.)  These 
shells  afford  the  **mother-o* -pearl"  used  for  ornamental  pur- 
poses ;  and  the  **  oriental"  pearls  of  commerce  (p.  30,  31).  Mr. 
Hope*s  pearl,  said  to  be  the  largest  known,  measures  2  inches 
long,  4  round,  and  weighs  1,800  grains.  Pearl-oysters  are  found 
in  about  12  fathom  water ;  the  fisheries  of  the  Persian  Gulf  and 
Ceylon  have  been  celebrated  from  the  time  of  Pliny. 

MalleuSy  Lam.  M.  vulgaris,  PI.  XVI., Fig.  20.  The  ** hammer- 
oyster  "  is  remarkable  for  its  form,  which  becomes  extremely 
elongated  with  age;  both  ears  are  long,  and  the  umbones 
central.  When  young  it  is  like  an  ordinary  Aviculaf  with  a 
deep  byssal  notch  in  the  right  valve.  6  species.  China, 
Australia. 

Vulsella,  Lami  V.  lingulata,  PI.  XVI.,  Fig.  21.  Synonym, 
EenieUa,  Sw.  Shell,  oblong,  striated,  sub-equivalve ;  umbones 
straight,  earless.  Often  found  imbedded  in  living  sponges. 
DistribuHony  7  species.  Bed  Sea,  India,  Australia,  Tasmania. 
Fossil,  7  species.    U.  Chalk  — .    Britain,  France. 

Fteropema,  Lycett,  1852.  P.  costatula,  Desl.  Shell  with  a 
long  posterior  wing ;  hinge-line  bordered  by  a  groove ;  anterior 
teeth  numerous,  minute ;  posterior  one  or  two,  long,  nearly 
parallel  with  the  hinge-margin.  Fossil,  3  species.  Bath  oolite ; 
Britain,  France. 

?  Aucella  (Pallasii),  1846.    Very  inequivalve ;  left  umbo  pro- 
minent, earless ;  right  valve  small  and  flat,  with  a  deep  sinus 
beneath  the  small  anterior  ear.    Fossil,  4  species,  Permian  — 
Oault    JEurope,     "  In  -4. .  ci/gnipee "w^  ^<i  ti'g  tc^ca  of  i^rismatio 
cellular  etnicture  or  nacre,  but  \\i©  ^ioais^-^  cottql^^H^  \»sA 
somewhat  tubular  jstructuro  oi  tT:xe  "P^cXfiaa:'    (^Qi^i^iiJ^t^ 
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Anibonychia  (bellistriata),  Hall,  1847.  Nearly  equivalve, 
gibbose,  oblique,  obtusely  winged.  A,  vetuata  (Inoceramus, 
Sby.)  is  concentrically  furrowed ;  the  right  valve  has  a  small 
anterior  ear  (usually  concealed)  separated  by  a  deep  and  narrow 
sinus.  Fossil,  12  species.  Lower  Silurian  —  Carb.  United 
States,  Europe. 

?  Cardiola  (interrupta),  Broderip,  1844.  Equivalve,  gibbose, 
obliquely  oval,  radiat^ly  ribbed ;  beaks  prominent ;  hinge-area 
short  and  flat.  Fossil,^  17  species.  Upper  Silurian  —  Dev. 
United  States,  Europe. 

?  Eurydesma  (cordata),  Morris ;  Devonian  ?  New  South  Wales. 
Skdl  equivalve,  sub-orbicular,  ventricose,  very  thick  near  the 
beaks ;  ligijoiental  area  long,  wide,  sub -internal ;  byssal  groove 
close  to  the  umbo ;  right  valve  with  a  large,  blunt  hinge-tooth ; 
adductor  impression  single,  placed  anteriorly;  pallial  line  dotted. 

Fterinea  (laevis),  Goldf.  1832.  BTiell  thick,  rather  inequivalve, 
very  oblique  and  broadly  mnged ;  beaks  anterior ;  sinus  shallow ; 
hinge-area  long,  straight,  narrow,  striated  lengthwise ;  ante- 
rior teeth  few,  radiating ;  posterior  teeth  laminar,  elongated ; 
anterior  (pedal)  scar  deep,  posterior  (adductor)  impression  large,  ' 
very  eccentric.  Fossil,  32  species.  Lower  Silurian  —  Carb. 
United  States,  Europe,  Australia.  Pteronites  (angustatus) 
M'Coy,  1844,  is  thinner  and  has  the  teeth,  &c.,  less  developed. 

Monotis,  Bronn,  1830.  M.  Salinaria,  Schl.  Trias,  Hallein. 
Obliquely  oval,  compressed,  radiated;  anterior  side  short, 
rounded ;  posterior  slightly  eared. 

Synonym,  ?  Haldhia  (salinarum)  Br.  1830.  Trias,  Hallstadt. 
Semi-oval,  radiated,  compressed,  with  a  shallow  sinus  in  front ; 
hinge-line  long  and  straight. 

PosiDONOMYA,  Bronn. 

Synonym,  Posidonia,  Br.  1838  (not  Konig).  Poseidon,  Noptui^e. 

Type,  P.  Becheri,  PI.  XVI.,  Fig^22. 

SMI  thin,  equivalve,  compressed,  earless,  concentrically 
farrowed ;  hinge-line  short  and  straight,  edentulous. 

Fossil,  50  species.  Lower  Silurian  —  Trias.  United  States, 
Europe. 

?  Ayictjlo-peotek',  M*Coy,  1862. 

Type,  Pecten  granosus,  Sby.    Min.  Con.  t.  674. 

Shell  inequivalve,  sub-orbicular,  eared;  hi3[l^^-^t^^^^ai^^'^^'ii^ 
several  long,  narrow  cartilage  furrcwa,  ft'^^^iV^  ^JtiS^sj^^  ^^  '5».0a 
side  of  the  iimbonea ;  right  valve  m\ix  a  ^'&e^  «si^Ti5s3X«^^^'®* 
sinus  beneath  the  anterior  ear;    ad-dxaLcXwr  '-aE^it<ae{aitfi^    «t 

T  3 
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simple,  sub-central ;   pedal  scar  small  and  deep,  beneath  Hhie 
umbo. 

Fossil  (see  Pecten).  Lower  Silurian  —  Oarb'.  Spitzbergen  — 
Australia. 

Gervillia,  Defrance. 

Etymology,  dedicated  to  M.  Gerville,  a  French  naturalist. 

Examphy  G.  anceps,  PI.  XVii.,  Fig.  1. 

Shell  like  Avicula;  elongated;  anterior  ear  small,  posterior 
wing-like ;  area  long  and  flat,  cartilage  pits  several,  wide  apart ; 
hinge-teeth  obscure,  diverging  posteriorly. 

Fossilj  37  species.     Garb.  —  Chalk.    Europe. 

Suh-genus  ?  Bakewellia,  King.  B.  ceratophaga,  Schl.  Fossil, 
5  species.  Permian,  Britain,  Germany,  Eussia.  Shell  small, 
inequivalve,  cartilage  pits  2 — 5 ;  hinge  with  anterior  and  pos- 
terior teeth;  anterior  muscular  impression  and  pallial  line 
distinct. 

Perna,  Bruguiere. 

Etymology,  pema,  a  shell-fish  (resembling  a  gammon),  Pliny. 

Synonyms,  Melina,  Eetz.  Isognomon,  Klein.  Pedalion, 
Solander. 

Type,  P.  ephippium,  L.    PI.  XVII.,  Fig.  2. 

Shell  nearly  equivalve,  compressed,  sub-quadrate ;  area  wide, 
cartilage  pits  numerous,  elongated,  close-set ;  right  valve  with 
a  byssal  sinus ;  muscular  impression  double. 

The  *Pernas  vary  in  form  like  the  AvictUce;  some  are  very 
oblique,  some  very  inequivalve,  and  many  fossil  species  have 
the  posterior  side  produced  and  wing-like.  In  some  Tertiary 
Pernas  the  pearly  layer  is  an  inch  thick. 

Diatrihution,  18  species.  Tropical  seas;  West  Indies  —  India 
—  "West  America. 

Fossil,  30  species.     Trias  — .     United  St&,tes,  ChiH,  Europe. 

Snh-genera,  Crenatula,  Lamk.  0.  viridis,  PL  XYI.,  Fig.  24. 
STiell  thin,  oblong,  compressed ;  byssal  sinus  obsolete ;  cartilage 
pits  shallow,  crescent-shaped.  Distribution,  8  species.  North 
Africa,  Eed  Sea  —  China ;  in  sponges.    Fossil,  4  species. 

Eypotrema,  D*Orb,   1853.     H.  rupellensis  ( =  ?   Pulvinites 

Adansonii,  Defrance,  1826) ;  Coral-rag,  Eochelle.    Shell  oblong, 

jneguivalve;  right  valve  flat  or  concave,  with  a  round  byssal 

foramen  near  the  hinge ;  left  tbXv^  coiv-vex.,  -m^  ^  TKaaaxslar 

impression  near  the  umbo;  hnige-TCiaTgvii\iTo«.^, ^^ix^^^^^?rSs^ 

about  twelve  ciose-eet  transverse  caTtila^  gtoor^^^. 
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Inoceramtjs,  Sowerby  (1814). 

Etymology,  is  (inos),  fibre,  keramoSy  shell. 

ExampUy  I.  sulcatus,  PL  XVII.,  Fig.  3. 

Synonym,  Catillus,  Brongn. 

SMI  inequivalve,  ventricose,  radiately  or  concentrically 
furrowed,  timbones  prominent ;  hinge-line  straight,  elongated ; 
cartilage  pits  transverse,  mimerons,  close-set. 

This  gernis  differs  from  Fema  chiefly  in  form.  J.  involuttia 
has  the  left  valve  spiral,  the  right  opercular.  /.  Cuvieri  attains 
the  length  of  a  yard.  Large  flat  fragments  are  common  both 
in  the  chalk  and  flints,  and  are  often  perforated  by  the  Cliona, 
Hemispherical  pearls  have  been  found  developed  from  their 
inner  surface,  and  spherical  pearls  of  the  same  prismatic-cellular 
structure  occur  detached,  in  the  chalk.  (Wetherell.)  The  Ino- 
cerami  of  the  gault  are  nacreous. 

Foasil,  75  species.  ?  Silurian  —  Chalk.  South  America, 
United  States,  Europe,  Algeria,  Thibet. 

Pinna,  L. 

Etym^hgy,  pinita,  a  fin  or  wing. 

Type,  P.  squamosa,  PI.  XVI.,  Fig.  23. 

iSAeZ^  equivalve,  wedge-shaped;  umbones  quite  anterior; 
posterior  side  truncated  and  gaping ;  ligamental  groove  linear, 
elongated ;  hinge  edentulous ;  anterior  adductor  scar  apical, 
posterior  sub-central,  large,  ill-defined ;  pedal  scar  in  front  of 
posterior  adductor. 

Animal  with  the  mantle  doubly  fringed;  foot  elongated, 
grooved,  spinning  a  powerful  byssus,  attached  by  large  triple 
muscles  to  the  centre  of  each  valve ;  adductors  both  large ;  palpi 
elongated ;  gills  long. 

Distribution,  30  species.  United  States,  Britain,  Mediter- 
ranean, Australia,  Pacific,  Panama. 

Fossil,  60  species.  Devonian  — .  United  States,  Europe, 
South  India. 

The  shell  of  the  Pinna  attains  a  length  of  two  feet ;  when 
young  it  is  thin,  brittle,  and  translucent,  consisting  almost 
entirely  of  prismatic  cell-layers;  the  pearly  lining  is  thin, 
divided,  and  extends  less  than  half-way  from  the  beak.  Some 
fossil  Pinnas  crumble  under  the  touch  into  their  component 
fibres.  The  living  species  range  from  extreme  low  wa.t«c  ta 
60  fathoms  ;  they  are  moored  verticaAly^BuTi^o^^xs.T^a^'tS:^^'^^^ 
m  sand,  with  knife-like  edges  erect.  T\ie»\i7«sa^V^^^^-s^^'^^^ 
been  mixed  with  silk,  spun,  aTid'km\.V;e^m\A>  ^o'S^'^>^^*   ^ 


420  MAH^FAL   OF   THE  MOILUSCA. 

Mus.)  A  little  crab  which  nestles  in  the  mantle  and  gills  of  the 
B  Pinnay  was  anciently  believed  to  have  formed  an  alliance  with 
the  blind  shell-fish,  and  received  the  name  of  Pinna-guardian 
{Pinnoteres)  from  Aristotle ;  similar  species  infest  the  Mussels 
and  A7iomice  of  the  British  coast. 

Sub-geniMf  Trichites  (Plott),  Lycett.  T.  Plottii,  Llhwyd. 
("  Pinnigene,"  Saussure.)  Shell  thick,  inequivalve,  somewhat 
irregular,  margins  undulated.  Fossil,  5  species.  Oolitic  strata 
of  England  and  France.  Fragments  an  inch  or  more  in  thick- 
ness are  common  in  the  Cotteswold-hills ;  fiill-grown  individuals 
are  supposed  to  have  measured  a  yard  across. 

Family  III.— MYTiuDiE.    Mussels. 

Shell  equivalve,  oval  or  elongated,  closed,  umbones  anterior, 
epidermis  thick  and  dark,  often  filamentose ;  ligament  internal, 
sub-marginal,  very  long ;  hinge  edentulous ;  outer  shell  layer 
obscurely  prismatic- cellular ;  *  inner  more  or  less  nacreous ; 
pallial  line  simple;  anterior  muscular  impression  small  and 
narrow,  posterior  large,  obscure. 

Animal  marine  or  fluviatile,  attached  by  a  byssus ;  mantle- 
lobes  united  between  the  siphonal  openings ;  gills  two  on  each 
side,  elongated,  and  united  behind  to  each  other  and  to  the 
mantle,  dorsal  margins  of  the  outer  and  innermost  laminae  &ee ; 
foot  cylindrical,  grooved. 

The  members  of  this  family  exhibit  a  propensity  for  conceal- 
ment, frequently  spinning  a  nest  of  sand  and  shell-fragments, 
burrowing  in  soft  substances,  or  secreting  themselves  in  the 
burrows  of  other  shells. 

Mytiltjs,  L.    Sea-mussel. 

Example,  M.  smaragdinus,  PI.  XYII.,  Fig.  4. 

Shell  wedge-shaped,  rotmded  behind;  umbones  terminal, 
pointed ;  hinge-teeth  minute  or  obsolete ;  pedal  muscular  im- 
pressions two  in  each  valve,  small,  simple,  close  to  the  adductors. 

Animal  with  the  mantle- margins  plain  in  the  anal  region, 
and  projecting  slightly;  branchial  margins  fringed;  byssus 
strong  and  coarse ;  gills  nearly  equal ;  palpi  long  and  pointed, 
free. 

The  common  edible  mussel  frequents  mud-banks  which  are 

uncovered  at  low- water ;  the  fry  abound  in  water  a  few  fathoms 

deep;  they  are  iuil-grown  in  a  single  ^e>aE,    Exom  some  un- 

*A  tbitt  layer  of  minute  cells  may  frequently  ^)e  A^eVftc^ftfli  \miaft^«^€^l  NaA«  Kiafe 
epidenaia.    (Carpenter.) 
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known  cause  they  are  at  times  extremely  deleterious.  The 
consumption  of  mussels  in  Edinburgh  and  Leith  is  estimated 
at  400  bushels  (=  400,000  mussels)  annually ;  enormous  quan- 
tities are  also  used  for  bait,  especially  in  the  deep  sea  fishery, 
for  which  purpose  thirty  or  forty  millions  are  collected  yearly 
in  the  Firth  of  Forth  alone.  (Dr.  Knapp.)  Mussels  produce 
small  and  inferior  pearls.  At  Port  Stanley,  Falkland  Islands, 
Mr.  Macgillivray  noticed  beds  of  mussels  which  were  chiefly 
dead,  being  frozen  at  low-water.  M,  hilocularis  (Septifer, 
Recluz)  has  an  umbonal  shelf  for  the  support  of  the  anterior 
adductor,  like  Dreissena  ;  it  is  found  at  Mauritius  and  Australia. 
M.  exustus  (Brachydontes,  Sw.)  has  the  hinge-margin  denti- 
culated continuously. 

Distribution,  Go  species.  World-wide.  Ochotsk,  Behring's 
Sea,  Eussian  Ice-meer ;  Black  Sea,  Cape  Horn,  Cape,  New 
Zealand. 

Fossily  100  species.  Silurian  — .  United  States,  Europe, 
South  India. 

?  Myalina,  Koninck,  1842. 

Types,  M.  Goldfassiana,  Kon.  Carb.  M.  acuminata,  Sby. 
Permian. 

Shell  equivalve,  mytili-form ;  beaks  nearly  terminal,  septi- 
ferous  internally;  hinge-margin  thickened,  flat,  with  several 
longitudinal  cartilage-grooves;  muscular  impressions  two; 
pallial  line  simple. 

Fossil,  6  species.  Carb.  —  Permian.  Europe.  The  liga- 
mental  area  resembles  that  of  the  recent  Area  dbliquata, 
Chemn.    India. 

MoDiOLA,  Lam.    Horse-mussel. 

Etymology,  modiolus,  a  small  measure,  or  drinking- vessel. 

Example,  M.  tulipa,  PI.  XVII.,  Fig.  5.  M.  modiolus,  p.  403, 
Fig.  214. 

Shell  oblong,  inflated  in  front ;  umbones  anterior,  obtuse ; 
hinge  toothless;  pedal  impressions  three  in  each  valve,  the 
central  elongated;  epidermis  often  produced  into  long  beard- 
like fringes. 

Animal  with  the  mantle-margin  simple,  protruding  in  the 
branchial  region ;  byssus  ample,  fine ;  palpi  trian^ol«Jt^^<2^^3^iy^i5s.« 

The  Modiola  are  distinguished  fccoTCi  >Ai<a  '^N^as*^^  "Xs^  *^^^ 
h&bit  of  burrowing,    or    spinning   a  XiftBk\..     \iOr«  ^^^"^    "^ 
fathoms. 
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Distribution,  10  species,  cHefly  tropical ;  M,  modioltM,  Arctio 
seas  —  Britain. 

Fossil,  160  species.  Silurian?  Lias  — .  United  States, 
Europe,  Thibet,  South  India. 

Sub-genera,  Lithodomus,  Guv.  M.  lithophaga,  PL  XVII., 
Fig.  7.  Shell  cylindrical,  inflated  in  front,  wedge-shaped  behind; 
epidermis  thick  and  dark;  interior  nacreous.*  Distribution, 
40  species.  West  Indies  —  New  Zealand.  Fossil,  35  species. 
Garb.  — .  Europe,  United  States.  The  ** date-shell"  bores 
into  corals,  shells  (Fig.  25,  p.  34),  and  the  hardest  limestone 
rocks ;  its  burrows  are  shaped  like  the  shell,  and  do  not  admit 
of  free  rotatory  motion.  The  animal,  which  is  eaten  in  the 
Mediterranean,  is  like  a  common  mussel ;  in  L.  patagonicus  the 
siphons  are  produced.  Like  other  burrowing  shell-fish,  they 
are  luminous.  Perforations  of  Lithodomi  in  limestone  clifih, 
and  in  the  columns  of  the  Temple  of  Serapis  at  Puteoli,  have 
afforded  conclusiye  eyidence  of  changes  in  the  level  of  sea- 
coasts  in  modern  times.     (Lyell's  *'  Principles  of  Geology.") 

Crenella,  Brown.  G.  discors,  PI.  XVII.,  Fig.  8.  (Lanistes, 
Sw.  Modiolaria,  Beck.)  Shell  short  and  tumid,  partly  smooth, 
and  partly  ornamented  with  radiating  stride;  hinge-margin 
crenulated  behind  the  ligament ;  interior  brilliantly  nacreous. 
Animal  with  the  anal  tube  and  branchial  margins  prominent. 
DistribtUion,  24  species.  Temperate  and  arctic  seas;  Nova 
Zembla,  Ochotsk,  Britain,  New  Zealand.  Low  water  —  40 
fathoms.  Spinning  a  nest,  or  hiding  amongst  the  roots  of  sea- 
weed and  corallines.  M,  marmorata,  Forbes,  burrows  in  the 
test  of  Ascidia.  Fossil,  12  species.  Upper  Greensand — . 
Europe. 

Modiolarca  (trapezina),  Gray ;  Falkland  Islands  —  Kerguelen, 
attached  to  floating  sea-weed ;  mantle-lobes  united,  pedal  open- 
ing small,  foot  with  an  expanded  sole,  front  adductor  round. 
M.  ?  pelagica,  PL  XVII.,  Fig.  6,  is  found  burrowing  in  floating 
blubber,  off  the  Cape.     (Forbes.)    2  living  species. 

?  Mytilimeria  (Nuttallii),  Conrad.  Shell  irregularly  oval,  thin, 
edentulous,  gaping  posteriorly ;  umbones  sub-spiral ;  ligament 
short,  semi-internal.  Distribution,  California;  animal  gre- 
garious, forming  a  nest. 

Modiolopsis  (mytiloides).  Hall,  1847  ( =  Cypricardites,  part, 
Conrad.  Lyonsia,  part,  D'Orb.).  Shell  like  modiola,  thin  and 
smooth,  front  end  somewhat  lobed;    anterior  adductor  soar 

•    *  The  outer  Bhell-layet  has  a  tabiilac  Btructme;  Viv^  Xss^fta  w^  «iawjS«'^\l  -ssoas^.v 
oeldom  branching,  oblique  and  pasallel.    ^CaxpeiAct.^ 
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large  and  oyal.  FoshI,  15  species.  Silurian,  United  States, 
Europe. 

?  Orthonotus  (pholadis),  Conrad.  Lower  Silurian,  New  York. 
8hdl  elongated,  margins  parallel,  umbones  anterior,  back 
plaited.* 

Myrina,  Adams.  Modiola  pelagica,  has  the  mantle  open; 
the  i^ell  is  peculiar  from  the  large  size  of  the  anterior  muscular 
impression;  and  the  subcentral  umbones  distinguish  it  from 
Modiolarca, 

ffoplomf/tilm  (orassiis),  Sdbgr.  Devonian,  Nassau.  Shell  with 
a  muscular  plate  in  the  umbo,  like  S&pti/er.  The  Mytilus 
squamostts,  Sby.  Magnesian  limestone,  Brit.,  has  a  similar  plate. 

Hippomta:    Salter. 

Shell  gibbous,  with  anterior  inflated  close  beaks,  a  long 
cardinal  edge ;  anterior  edge  short,  rounded,  and  separated  by  a 
strong  sinus  from  the  inflated  posterior  ridge  and  slope. 

Fossily  1  species.    Devonian. 

\  Deeissena,  Van  Beneden. 

Etymology,  dedicated  to  Dreyssen,  a  Belgian  physician. 

Synonyms,  Mytilomya,  Oantr.  Congeria,  Partsch.  Ticho- 
gonia,  Eossm. 

Type,  D.  polymorpha,  PI.  XVII.,  Fig.  9.  (Mytilus  Volgse, 
Ohemn.) 

SheU  like  Mytilus,  without  its  pearly  Hning ;  inner  layer  com- 
posed of  large  prismatic  shells;  um- 
bones terminal ;  valves  obtusely  keeled ; 
right  valve  with  a  slight  byssal  sinus ; 
anterior  adductor  supported  on  a  shelf 
within  the  beak ;  pedal  impression  single,  '^ 
posterior. 

Animal  with  the  mantle  closed ;  byssal 
orifice  small;  and  siphon  very  small,  coni- 
cal, plain,  branchial  prominent,  fringed        Tig.2i8.'Dreissena. 
inside ;  palpi  small,  triangular ;  foot-muscles  short  and  thick, 
close  in  front  of  the  posterior  adductor. 

D.  polymorpha  is  a  native  of  the  Aralo- Caspian  rivers ;  in 
1824  it  was  observed  by  Mr.  J.  Sowerby  in  the  Surrey  docks, 

*  HaU  and  Salter  employ-  the  name  Orthanottts  for  wic^  %\ifc^  Wk  SoUsv  wM&orit^ 
Swidb.  Devonian,  Germany,-  Sanguinolites  amgyaiferv&yVSf^^.^^'^^^^'s^^^^'^f^^ 
Bad  Solenapsis  minor,  M'Coy,  Carb.  limestone,  licVaivQi.    '^•"^'^^^"^^'^'^^•\ja 
ibe  pIsitB  for  teeth,  and  placed  the  genua  'with  NucuXou   TVxe  T«ic«iv\.  ^'^^^^ 
tram  Nicobar  lal&ndB,  haa  the  same  long,  Btna^t\>aA^  «iAtj\^>5«^^^**'*^^ 
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to  winch  it  api^eaxs  to  have  been  brought  with  foreign  timbelr, 
in  the  holds  of  vessels.  It  has  since  spread  into -the  canals, 
docks,  and  riyers  of  many  parts  of  England,  France,  and 
Belgium,  and  has  been  noticed  in  the  iron  water-pipes  of 
London,  incrusted  with  a  ferruginous  deposit.     (Cunnington.) 

Distribution^  15  species.     Europe,  America,  A£rica. 

Fossil,  13  species.    Eocene — ,    Britain,  Germany. 

Family  IV.^AECADiE. 

Shell  regular,  equivalve,  with  strong  epidermis ;  hinge  with 
a  long  row  of  similar,  comb -like  teeth ;  pallial  line  distinct ; 
muscular  impressions  subequal.  Structure  corrugated,  with 
vertical  tubuH  in  rays  between  the  ribs  or  striae.     (Carpenter.) 

Animal  with  the  mantle  open ;  foot  large,  bent,  and  deeply 
grooved ;  gills  very  oblique,  united  posteriorly  to  a  membranous 
septum. 

Abga,  L. 

Etymology,  area,  a  chest. 

Type,  A.  Nose,  PI.  XVII.,  Fig.  12. 

8ynonyms,Ba.Tb8iihL,  Gray;  Anomalocardia,  Klein;  Scapharca, 
Gray ;  Scaphula,  Benson. 

Examples,  A.  granosa,  PI.  XVII.,  Fig.  10.  A.  pexata,  Fig.  11. 
A.  zebra,  Fig.  13. 

Sliell  equivalve  or  nearly  so,  thick,  sub-quadrate,  ventricose, 
strongly  ribbed  or  cancellated ;  margins  smooth  or  dentated, 
close  or  sinuatedventrally;  hinge  straight,  teeth  very  numerous, 
transverse;  umbones  anterior,  separated  by  a  flat,  lozenge- 
shaped  ligamental  area,  with  numerous  cartilage-grooves; 
pallial  line  simple;  posterior  adductor  impression  double; 
pedal  scars  2,  the  posterior  elongated. 

A  nimal  with  a  long  pointed  foot,  heeled,  and  deeply  groved ; 
mantle  furnished  with  ocelli ;  palpi  0 ;  gills  long,  narrow,  less 
striated  externally,  continuous  with  the  lips ;  hearts  two,  each 
with  an  auricle. 

The  name  Bysso-arca  was  chosen  unfortunately  by  Swainson, 
for  the  typical  species  of  the  genus,  in  which  the  byssal  oriflce 
is  sometimes  very  large  (PI.  XVII.,  Fig.  13).  The  byssus  is  a 
homy  cone,  composed  of  numerous  thin  plates,  occasionally 
becoming  solid  and  calcareous ;  it  can  be  cast  off  and  re-formed 
with  great  rapidity.  (Forbes.)  The  Areas  with  close  valves 
have  the  left  valve  a  little  laxgex  t'^iv.  \)!aft  tv^i^^  ^scksi  more 
ornate. 
The  Bysso-arks  secrete  themsebfQS   ti^^t  ^Waa^.  ^\. Vs^  ^^^-t, 


CONCHITEAA.  425 

m  crevices  of  rocks,  and  the  empty  burrows  of  boring  moUusks ; 
they  ai'e  often  much  worn  and  distorted.  The  genus  Falaarca 
probably  belongs  here ;  we  have  not  been  able  to  ascertain  the 
generic  characters ;  but  they  may  be  found  in  the  Memoirs  of 
the  Geol.  Surv.,  Canada,  Vol.  ill.,  under  the  head  Cyrtx)donta. 

Distribution^  140  species.  "World  wide,  most  abundant  in  warm 
seas;  low  water — 230  fSathoms  {A,  imhricata,  Poli).  Prince- 
Begent  Inlet  {A.  glacialis),  A  scaphula,  Benson,  is  found  in 
the  Ganges  and  its  branches,  &om  Calcutta  to  Humeerpoor  on 
the  Jumna,  1,000  miles  from  the  sea.  A  second  species  has 
been  found  in  the  river  Tenasserim,  Birmah.  The  hinge'  is 
edentulous  in  the  centre,  and  the  posterior  teeth  are  laminar 
and  branched ;  the  elements  of  the  posterior  muscular  impres- 
sion are  distinct. 

Foaail,  400  species.  Lower  Silurian — .  United  States, 
Europe,  South  India. 

CucTTLLffiA,  Lamarck. 

Etymology y  cucullttSy  a  cowl. 

Type,  C.  concamerata,  PI.  XVIL,  Fig.  14, 

8heU  sub-quadrate,  ventricose ;  valves  close,  striated ;  hinge- 
teeth  few  and  oblique,  parallel  with  the  hinge-line  at  each  end ; 
posterior  muscular  impression  bounded  by  an  elevated  ridge. 

DistributioTif  2  species.    Mauritius,  Nicobar,  China. 

Fossil,  240  species.  Lower  Silurian.  North  America,  Pata- 
gonia, Europe. 

Sub-genus,  Macrodon,  Lycett.  M.  Hirsonensis,  PI.  XYIL, 
Fig.  15.  SMI  with,  a  few  oblique  anterior  teeth  and  one  or 
more  long  laminar  posterior  teeth.  The  Ark-shells  of  the 
Palaeozoic  and  secondary  strata  have  their  anterior  teeth  more 
or  less  oblique,  like  Area,  the  posterior  teeth  parallel  with  the 
hinge-line  like  Cucullcea  ;  their  valves  are  close  or  gaping  below ; 
their  umbones  frequently  sub-spiral;  and  the  hinge-area  is 
often  very  narrow,  and  in  some  species  only  the  posterior  moiety 
is  visible. 

Farallelopipedum,  Klein.  The  outermost  hinge-teeth  short, 
and  perpendicular  to  the  hinge-line;  teeth  developed  along 
the  whole  length  of  the  hinge. 

PEOTtrNCTTLTTS,  Lam. 

Type,  P.  pectiniformis,  PI.  XVIL,  Fig,  16,  (Axoa.  ^^'^i^i^ssi.- 
culus,  L.)  , 

SMlorhicxdsLT,  nearly  equilateral,  sm.ooi'tL  ox  xi^i^c^ait'^^*^^^^^*^ 
umbones  central,  divided  by  a  striatedli^aTJC^'sii.X^^-^^'^'^*^^^^^ 
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with  a  semicircular  row  of  transyerse  teeth;  adductors  Enib- 
equal ;  pallial  line  simple ;  margins  crenated  inside. 

Anirrud  with  a  large  crescent-shaped  foot,  margins  of  the 
sole  undulated;  mantle  open,  margins  simple,  with  minute 
ocelli ;  gills  equal,  lips  continuous  witfi  the  gills. 

DUtrihutiony  68  species.  West  Indies,  Britain,  India,  New 
Zealand,  West  America;  ranging  &om  8  to  60,  rarely  120 
fathoms. 

Fossil,  80  species.    Neocomian — .    United  States,  Europe 
South  India. 

The  teeth  of  Pedunculua  and  Area  increase  in  number  with 
age,  by  additions  to  each  end  of  the  hinge-line,  but  sometimes 
the  central  teeth  are  obliterated  by  encroachments  of  the  liga- 
ment. 

LiMOFSis,  Sassi,  182'7. 

Type,  L.  aurita,  PI.  XVII.,  Fig.  1*7. 

Synonym,  Trigonocoelia,  Nyst.    Pectunculina,  D*Orb. 

Shell  orbicular,  convex,  slightly  oblique;  ligamental  area 
with  a  triangular  cartilage-pit  in  the  centre;  hinge  with  2 
equal,  curved  series  of  transverse  teeth. 

Distribution,  4  species.  Bed  Sea  (Nyst.),  Japan,  Britain. 
Mr.  M'Andrew  has  dredged  L.  pygm€ea,  living,  on  the  coast 
of  Finmark ;  it  is  a  fossil  of  the  Pliocene  of  England,  Belgium, 
and  Sicily. 

Fossil,  36  species.    Bath-oolite — .    United  States  Europe. 

NuouLA,  Lam. 

Etymology,  diminutive  of  wtwc,  a  nut. 

Example,  N.  Cobboldise,  PI.  XYII.,  Fig.  18     ' 

Shell  trigonal,  with  the  umbones  turned  towards  the  short 
posterior  side ;  smooth  or  sculptured,  epidermis  oHre,  interior 
pearly,  margins  crenulated;  hinge  with  prominent  internal 
cartilage-pit,  and  a  series  of  sharp  teeth  on  each  side ;  paUial 
line  simple. 

Animal  with  the  mantle  open,  its  margins  plain ;  foot  large, 
deeply  fissured  in  front,  forming  when  expanded  a  disk  with 
serrated  margins;  mouth  and  lips  minute,  palpi  very  large, 
rounded,  strongly  plaited  inside  and  furnished  with  a  long  con- 
voluted appendage ;  gills  small,  plume-like,  united  behind  the 
foot  to  the  branchial  septum. 
The  JVucula  uses  its  foot  for  "bmro^jm^,  «iA'^x^i<e«afiit  "Eorbes 
has  seen  it  creep  up  the  side  oi  a  gloaa  ol  ^«b-^^\et»   'Ttoa\s^-«^ 
appendages  protTude  from,  tlio  Bh.ftW.at  ^a^i^  ^ma^asM^^^^^ 
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foot.  K,  mirabiliSy  Adams,  from  Japan,  is  scTilptared  like  tho 
extinct  2r.  CohMdice, 

DistribtUiony  YO  species.  United  States,  Norway,  Cape, 
Japan,  Bitka,  Chili.    On  coarse  bottoms,  from  5 — 100  fathoms.    . 

Fossil,  177  species.  Lower  Silurian  ? — .  Trias — .  America, 
Europe,  India. 

Sub-genera.  Nuculina,  D'Orb.*  1847.  N.  nuliaris,  PI.  XV  ii., 
Fig.  19.  Shell  minute ;  teeth  few,  in  one  series,  with  a  posterior 
lateral  tooth.  Eocene,  France.  Nucinella  (ovalis),  Searles- 
Wood,  1850  (—Pleurodon,  Wood,  1840),  a  minute  shell  from 
the  Coralline  crag  of  Suffolk,  is  described  as  having  an  external 
ligament. 

?  Stalagmium  (margaritaceum),  Conrad,  1833=Myoparo  cos- 
tatus,  Lea.  Eocene,  Alabama.  P  S.Nystii,  Galeotti  (Nucimella, 
D^Orb.).  Eocene,  Belgium.  Sheill  like  Limopsis ;  ligamental 
area  narrow,  wholly  posterior, 

IsoABOA,  Miinster,  1842. 

Type,  I.  subspirata,  M.    Oxford  Clay,  France,  Germany. 

Synonym,  Noetia,  Gray. 

Shell  ventricose;  beaks  large,  anterior,  often  sub-spiral; 
ligament  entirely  external ;  hinge-line  curved,  with  two  series 
of  transverse  teeth,  smallest  in  the  centre ;  pallial  line  simple. 

/.  Logani  (Ctenodonta),  Salter,  Lower  Silurian,  Canada,  is 
3  inches  long,  and  has  the  ligament  preserved. 

^08si7,  14  species.  Lower  Silurian — Chalk.  North  America. 
Europe. 

Sub-genera»  Cucullella,  M*Coy.  C.  antiqua,  Sby.  Upper 
Silurian,  Herefordshire.  Shell  elliptical,  with  a  strong  rib 
behind  the  anterior  adductor  impression. 

jAmularca,  Gray.  Fart  anterior  to  the  umbo  toothless,  with 
a  lunule. 

Leda,  Schumacher. 

Etymology,  Leda,  in  Greek  mythology,  mother  of  Castor  and 
Pollux. 

Synonym,  Lembulus  (Leach)  Eisso. 

Example,  L.  caudata,  PI.  XVII.,  Fig.  20. 

Shed  resembling  Nucida;  oblong,  rounded  in  jfront,  produced 
and  pointed  behind ;  margins  even ;  pallial  line  with  a  small 
sinus ;  umbonal  area  with  a  linear  impreaaioiv  yi\aia%^^  ^^sJm^- 
nor  adductor.  ^ 

Antmal  fwcniahed  with  two  paTtiaa7-^3^^^>^^'^^^'^^'^'^'^^^ 
»  JV,  danaeiformit,  Paxrejas,  from  the  "WMte  'SVle,\a  «.  c"ra8Saft«»a^''-  <«aSQti» 
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Biphonal  tubes  (Forbes) ;  gills  naiTow,  plume-like,  deeply 
laminated,  attacbed  tbrougbout ;  mantle-margin  with  email 
ventral  lobea  forming  by  their  apposition,  a  third  siphon. 

Distribution,  80  species.  Northern  and  Arctic  Seaa,  10 — 
180  fathoms,  Siberia,  Melyille  Island,  Uasaaohusatts,  Britain, 
Mediterranean,  Cape,  Jiipaii,  Australia. 

Fouil,  190  species.    United  States,  Europe,  South  India. 

8ub-genits,  Toldia,  MoUer  (dedicated  to  the  Countess  Toldi). 


^<:^~'^^^^\wi^^ 

^^^ 

y 

aa  seen  Uiroufih  Uie  nmoU-,  on  UiB  removsl  of  Ihe  right  tUtb. 

a.  a,  addusloTB :  p,  p.  pedal  muncla. ;  1,  llgunent  j  f .  gill,  j  ..  Jiplioiu  (nmoh  con- 
Inctid);  t.cl!iMfaiviviitfpiLitea;  i,iiiluliiia;/,foot;  i,z,l>tsnlmiiKla<it 

Y.  myalis,  PI.  XVII.,  Fig.  21.  5AeH  oblong,  slightly  attenuated 
behind,  compressed,  smooth  or  obliquely  sculptured,  with  dark 
oUve  shining  epidermis ;  external  Ligament  slight ;  cartilage  as 
in  Leda ;  pallial  sinns  deep.  Animal  with  the  branchial  and 
anal  siphons -united,  retractile;  palpi  verylai^e.appendiciilate; 
gills  narrow,  posterior ;  foot  slightly  heeled,  deeply  grooved, 
its  margins  crenulated ;  intestine  lying  partly  close  to  the  right 
side  of  the  body,  and  producing  an  impiession  in  the  shell ; 
mantle-margin  plain  in  front,  fringed  behind;  destitute  of 
ventral  lobea.  Distribution,  Arctic  and  Antarctic  Seas,  Green- 
land, Massachusetts,  Brazil,  Norway,  Ksjntechatka.  Toldia 
Umatilla  (FJg.  220)  has  been  dredged,  ohre,  by  Mr.  M'Andrew, 
on  ihe  coaef  oi" Finmark.  Itis also fo\\ni in. "fiotftaMi Harbour, 
JifasgachaeeUs.  The  animal  ia  very  tuAKva,  B.iii\ea.-5a  "wi  ikh, 
astonishmg  height,  exceeding  in.  tliia  tos^iifc?  "^e,  aooto^-'a*^. 
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(Dr.  Migliels.)   Fossil,  Pliocene—.    (Crag  and  Glacial  deposits.) 
England,  Belgium. 


Fig.  220.  Yoldia  Uniattda  (after  BatTett). 

SoLENELLA,  Sowei'by. 

Type,  S.  Norrisii,  PI.  XVII.,  Fig.  22.     S.  omata,  Fig.  23. 

Synonyms,  Malletia,  Desm.  Ctenoconcha,  Gray.  Neilo, 
Adams. 

SJieH  oval,  or  ark-shaped,  compressed,  smooth  or  concentri- 
cally farrowed,  epidennis  olive ;  ligament  external,  elongated, 
prominent :  hinge  with  an  anterior  and  posterior  series  of.  fine 
sharp  teeth ;  interior  snb-nacreous ;  pallial  sinns  large  and 
deep ;  anterior  adductor  giving  off  a  long  oblique  pedal  line. 

Animal  like  Yoldia;  mantle-margins  slightly  fringed  and 
furnished  with  ventral  lobes ;  siphonal  tubes  united,  long,  and 
slender,  completely  retractile ;  palpi  appendiculated,  convoluted, 
as  long  as  the  shell ;  gills  narrow,  posterior ;  foot  deeply  cleft ; 
forming  an  oval  disk,  even-margined  and  striated  across. 

DistribtUion,  2  species.  Valparaiso,'  New  Zealand  (shell  like 
8,  omata). 

Fossil,  1  species.    Miocene.    Point  Desire,  Patagonia. 

?  SOLEMYA,  Lamarck. 

Type,  S.  togata,  PL  XXII.,  Fig.  1*7. 

Synonym,  Solenomya,  Menke. 

SJidl  elongated,  cylindrical,  gaping  at  each  end;  epidermis 
dark,  homy,  extending  beyond  the  margins ;  umbones  poste- 
rior ;  hinge  edentulous ;  ligament  concealed ;  pallial  line 
obscure.  Outer  layer  of  long  prismatic  cells,  nearly  parallel 
with  the  surface,  and  mingled  with  dark  cells,  as  in  Pinna ; 
inner  la3rer  also  cellular. 

Animal  with  the  mantle  lobes  united  behind,  with  a  single 
siphonal  orifice,  hour-glass  shape,  and  cirrated ;  foot  ■^^Tci'^^Qs^- 
cidiform,  truncated  and  fringed  a\,  t\xft  ciA\  ^J5^  Hsswssss^^ '?w 
single  plume  on  each  side,  with,  fhe  \am\TL"»  ^^^\si  *(iaa"^'«'5af&" 
palpi  long  and  narrow,  nearly  free. 
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Tbo  shell  resembles  Olyeimerit  in  the  Btortoefls  of  its  posteriot 
side,  and  the  extraordiiwiy  developinent  of  its  epidemuB ;  tha 
animal  most  resembles  Leda  iu  the  Btruoture  of  its  foot  an^ 
gills. 

JHstrihation,  4  species.  TTnited  States,  Ca&anes,  West  A&ca 
{Qaboon  Biver),  Hediterranean,  Australia,.  Nev  Zealand. 
Burrowing  is  mud ;  2  fathoms. 

Foeitil,  4  species.    Oarb.  — .    Britain,  Belgium. 

Famlt  V. — TEiQoifiAr^. 

Shell  equiTalve,  close,  trigonal,  with  the  umbones  directed 
posteriorly ;  ligament  external ;  inferior  naoreous ;  hinge-teeih 
few,  diverging;  pallial  line  simple. 

JntmaZwith  Uie  mantle  open ;  foot  long  and  beat;  gilla  two 
on  each  side,  recumbent ;  palpi  simple. 

TsiooNiA,  Bruguiere  (not  Aublet). 
Etymology,  Trigonoi,  three-angled, 
St/nonym    Lynodon,  G.  Sowerby. 

BxampU,  T  Costata,  PI.  XVII.,  Fig.  24.    T.  pootinata.  Fig. 

221 

Shiil  thick,  taberonlated,  or  ornamented  with  radiating  oi 

I       ^  t  concentric  ribs;  posterior  side 

'        ^    -,.1J^^'>»,  angular;  ligunent  small  and 

jta^J^^JttlSfeN'  prominent ;   binge-teeth.  2.3, 

.-  (^^^  ^^^E  ^^^^  diverging,   transversely  atri- 

S—  V-  ^^BK/^ri"" '     ^**^ '  centre  teoth  of  left  valve 

■-.  ^  _ji3^4^^^^ljPS— ^**  .divided;  pedal  impreaaions  in 

^^a^?tf.jW^iftnl^.^    *     ^^^  valve;    anterior  adductor 
»^    yT^pjjPlllJBlUp  impression  close  to  the  umbo. 
Animal    with   a    long    and 
pointed  foot,  bent  sharply,  heel 


Fig  aai    IlTjDiiiaywdooJo.* 


pronunent  sole  bordered  by  two  crenulated  ridgea ;  palpi  small 
and  pomted ,  gilla  ample,  the  outer  smallest,  united  behind  the 
body  to  each  other  and  to  ibe  mantle. 

The  shell  of  Trigonia  is  almost  entirely  nacreous,  and  nsoally 
wanting  or  metamorphic  in  limestone  strata ;  casts  of  the  in- 


■  Tig.  ax.    Timi  &  ipecimen  in  slccilitil ;  ths 
f  ^,  labial  tentades  ctrpailpii  p,  pallial  line;  m.ttuitiJa ;  J.l' 
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terior  are  called  "  horse-heads"  by  the  Portland  quarry-men;* 
they  spoil  the  stone.  Silicified  casts  have  been  found  at  Tiabury, 
in  which  the  animal  itself,  with  its  gills,  was  preserved. -f"  The 
species  with  the  posterior  angle  of  the  shell  elongated,  have  a 
siphonal  ridge  inside.  The  epidermal  layer  of  the  recent  shell 
consists  of  nucleated  cells,  forming  a  beautiful  microscopic 
object.  A  Trigonia  placed  by  Mr.  S.  Stutchbury  on  the  gunwale 
of  his  boat  leapt  overboard,  clearing  a  ledge  of  four  inches ;  they 
are  supposed  to  be  migratory,  as  dredging  for  them  is  very 
uncertain,  though  they  abound  in  some  parts  of  Sydney  Harbour. 

BistribtUiony  3  species  (or  varieties  ?),  Australia. 

Fossil,  100  species.  Trias  —  Chalk  (not  known  in  Ter- 
tiaries).  Europe,  United  States,  Chili,  Algeria,  Cape,  South 
India. 

Myophoeia,  Bronn,  1830. 

Type,  M.  vulgaris,  Schl. 

Synonym,  Cryptina  (Kefersieinii),  Boue. 

SJiell  trigonal,  umbones  turned  forwards  ;  obliquely  keeled  ; 
smooth  or  sculptured;  teeth  2.3,  striated  obscurely,  centre 
tooth  of  left  valve  simple,  anterior  of  right  valve  prominent ; 
mould  like  Trigonia,  M,  decttssata,  PI.  XVII.,  Fig.  25,  has 
a  lateral  tooth  at  the  dorsal  angle  of  the  left  valve. 

Fossil,  16  species.    Trias :  Germany,  Tyrol. 

Axnnis,  Sowerby,  1821. 

Type,  A.  obscurus,  Sowerby. 

Synonym,  Schizodus,  King  (not  Waterhouse). 

Shell  trigonal,  rounded  in  front,  attenuated  behind ;  rather 
thin,  smootib,  with  an  obscure  oblique  ridge ;  ligament  external ; 
hinge-teeth  2.3,  smooth,  rather  small;  anterior  adductor 
slightly  impressed,  removed  from  the  hinge,  with  a  pedal  scax 
close  to  it ;  pallial  line  simple. 

Fossil,  20  species.  Upper  Silurian  —  Muschelkalk.  United 
States,  Europe.  Mactra  trigonia,  Goldf.  Isocardia  axini/ormis. 
Ph.  Anatina  attenuata  and  Dolahra  securiformis,  M*Coy,  pro- 
bably belong  to  this  genus.  Dolahra  equilateralis,  Amphidesma 
suhtruncatum,  with  many  others  from  the  Palaeozoic  rocks,  may 
constitute  a  distinct  genus,  but  their  generic  character  has  yet 
to  be  discovered. 

OuETONOTUS.    Salter. 

Thickened  hinge-plate,  with  a  smgl©  alxoTi^XsriJKsi^Q^ax  ^^-eJsss^ 

•  See  PloWa  Oxfordahire,  T.  vii.  Fig.  1. 
tlhtbe  collection  of  the  late  Miss  Beaett  ofWammaft^w^^^^  V^'fiVc^ft^i^^W*'^ 
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tooth  on  each  valve.    Bight  valve  plate  with  an  obscure  tooth 
behind  the  central  one.     Anterior  muscular  scar  deep ;  pallial 
impression  entire. 
Fo88Uy  6  species.    Devonian,  Britain. 

PsETJDAxiNUS,  Salter. 

Type,  P.  (Anodontopsis)  securiformis,  M*Coy,  and  P.  trigonus. 
Shell  thin,  edentulous,  convex  with  prominent  umbones,  and 
a  strong  posterior  carinated  edge ;  beaks  anterior ;  no  lunette. 

Lykodesma,  Conrad,  1841. 

Type,  L.  plana.  New  York. 

Synonym,  Actinodonta,  Phil. 

Shell  trigonia-shaped,  rather  elongated,  with  a  striated  pos- 
terior area ;  hinge  with  several  (5 — 9)  radiating  teeth,  striated 
across ;  ligament  external. 

Fossil,  4  species.  Lower  Silurian :  Canada,  United  States, 
Britain. 

Pamily  YI.— UNioinD^.    Naides. 

Shell  usually  regular,  equivalve,  closed ;  structure  nacreous, 
with  a  very  thin  prismatic- cellular  ^ayer  beneath  the  epidermis ; 
epidermis  thick  and  dark ;  ligament  external,  large  and  pro- 
minent ;  margins  even ;  anterior  hinge-teeth  thick  and  striated, 
posterior  laminar,  sometimes  wanting ;  adductor  scars  deeply 
impressed ;  pedal  scars  three,  distinct,  two  behind  the  anterior 
adductor,  one  in  front  of  the  posterior.  * 

Animal  with  the  mantle-margins  united  between  the  siphonal 
orifices,  and,  rarely,  in  front  of  the  branchial  opening ;  anal 
orifice  plain,  branchial  fringed ;  foot  very  large,  tongue-shaped, 
compressed,  byssiferous  in  the  fry*;  gills  elongated,  sub-equal, 
united  posteriorly  to  each  other  and  to  the  mantle,  but  not  to 
the  body;  palpi  moderate,  laterally  attached,  striated  inside; 
lips  plain.     Sexes  distinct. 

The  river  mussels  are  found  in  the  ponds  and  streams  of  all  parts 
of  the  world.     In  Europe  the  species  are  few,  though  specimens 
are  abundant ;  in  North  America  both  species  and  individuals 
abound.    All  the  remarkable  generic  forms  are  peculiar  to 
South  America  and  Africa.    Two  of  these  are  fixed,  and  irre- 
gulax  when  adult,  and  have  been.  placi^d.'Sfdth  the  chamas  and    • 
oysters  hy  the  admirers  of  artifi-cial  eyalema;  ioT\Kms.\^  ,\\jy«- 
erer,  M.  D'Orbigny  has  asoertameA.  \\i«A,  \5aft  MuUervx^-sfiVaeo. 


CONCHIFERA.  433 

ig  iBxed  and  mono-myary  wHen  adult,  is  locomotiYe  and  di-myary 
when  young  I  * 

Like  other  fresh- water  shells,  the  naids  are  often  extensively 
eroded  by  the  carbonic  acid  dissolved  in  the  water  they  inhabit 
(p.  31).  t  This  condition  of  the  umbones  is  conspicuous  in  the 
great  fossil  Unionea  of  the  Wealden,  but  cannot  be  detected  in  the 
Cardinice,  and  some  other  fossils  formerly  referred  to  this  family. 

The  outer  gills  of  the  female  unionidee  are  filled  with  spawn 
in  the  winter  and  early  spring ;  the  fry  spins  a  delicate,  ravelled 
byssus,  and  flaps  its  triangular  valves  with  the  posterior  shell- 
muscle,  which  is  largely  developed,  whilst  the  other  is  yet 
inconspicuous.  The  shells  of  the  female  river-mussels  are  rather 
shorter  and  more  ventricose  than  the  others. 

Unio,  Eetz.    Eiver-mussel. 

Etymology,  unioy  a  pearl  (Pliny). 

Eocam^le,  U.  litoralis,  PI.  XVIII.,  Fig.  1. 

Shell  oval  or  elongated,  smooth,  corrugated,  or  spiny,  becom- 
ing very  solid  with  age;  anterior  teeth  1.2,  or  2.2,  short,  irre- 
gular; posterior  teeth  1.2,  elongated,  laminar. 

Animal  with  the  mantle-margins  only  united  between  the 
siphonal  openings ;  palpi  long,  pointed,  laterally  attached. 
(Fig.  209,  p.  399.) 

U,  pUcaUia  (Symphynota,  Sw.  Dipsas,  Leach)  has  the  valves 
produced  into  a  thin,  elastic  dorsal  wing,  as  in  Hyria.X  In 
the  Pearl-mussel,  U.  Margaritiferua  (Margaritana,  Schum. 
Alasmodon,  Say,  Baphia,  Meusch.),  the  posterior  teeth  become 
obsolete  with  age.  This  species,  which  afforded  the  onc^  famous 
British  pearls,  is  found  in  the  mountain  streams  of  Britain, 
Lapland,  and  Canada :  it  is  used  for  bait  in  the  Aberdeen  Cod- 
fishery.  The  Scotch  pearl-fishery  continued  till  the  end  of  the 
last  century,  especially  in  the  river  Tay,  where  the  mussels 
were  collected  by  the  peasantry  before  harvest  time.  The  pearls 

*  In  the  BjnopsiB  at  p.  406,  it  will  be  seen  that  each  of  the  principal  gronps  of  bi- 
valves contains  members  which  are  fixed  and  irregular,  and  others  which  are  byssi- 
(erons,  or  burrowing,  or  locomotive. 

t  Probably  many  of  the  organic  acids,-  produced  by  the  decay  of  vegetable  matter, 
VBist  in  the  process.  It  has  been  suggested  that  sniphnric  acid  may  sometimes  be  set 
free  in  river-water,  by  the  decomposition  of  iron  pyrites  in  the  banks ;  bat  Prof.  Boye 
of  Philadelphia,  states  that  it  has  not  been  detected  in  any  river  of  the  United  btates 
where  the  phenomenon  of  erosion  is  most  notorious. 

t  This  is  the  species  in  which  the  Chinese  produce  artificial  pearls  by  the  introduc- 
tion of  shot,  &c.,  between  the  mantle  of  the  animal  andUa  &\i<&>\  v$.^V<»'^^>^^^*"'^^ 
Las  an  example  containing  two  strings  of  pearVa,  and  «ac^et  \xi  \Sckft"B>T*..'^'Q»»'^*^  ^ 
number  of  little  joaeea  made  of  bell-metal,  no^r  cam\^\«^«\':i  <i«»X«^  'wv^  v^»^%^<i».  ^. 
ioteriar. 
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were  usually  found  in  old  and  defonned  specimens;  round 
pearls  about  tho  size  of  a  pea,  peifect  in  every  respect,  were 
worth  £3  or  £4.  (Dr.  Knapp.)  An  account  of  the  Irish  pearl- 
fishery  was  given  by  Sir  B.  Bedding,  in  the  Phil.  Trans.,  1693. 
The  mussels  were  found  set  up  in  the  sand  of  the  river-beds  with 
their  ox>en  side  turned  from  the  torrent ;  about  one  in  a  hundred 
might  contain  a  pearl,  and  one  pearl  in  a  hundred  might  be 
tolerably  clear.     (See  p.  30). 

DutribtUion,  420  species.    North  America,  South  America, 
'  Europe,  Africa,  Asia,  Australia. 

Fossil,  50  species.    Wealden  - — .    Europe,  India. 

Suh-generay  Monocondylceay  D'Orbigny.  M.  Faraguayana, 
PI.  XVIII. ,  Fig.  2. 

Shell  with  &  single  large,  round,  obtuse  cardinal  tooth  in  each 
valve ;  no  lateral  teeth. 

JHstribtdion,  6  species.    South  America. 

Eyriay  Lam.  H.  syrmatophora,  PL  XVHE.,  Fig.  3.  Synonyms, 
Pachypdon  and  Prisodon,  Schum.  iSAeZZ  Area-shaped,  hmge-line 
straight,  with  a  dorc!il  wing  on  the  posterior  side ;  teeth  elon- 
gated, transversely  striated.  BUtrihution,  4  species.   S.  America. 

CASTAUCAy  Lamarck. 

Type,  0.  ambigua,  PI.  XVIII.,  Fig.  4. 

Sytuytiym,  Tetraplodon,  Spix. 

iSAeZ/ ventricose ;  trigonal;  tmibones  prominent,  furrowed; 
hinge-teeth  striated;  anterior  2.1,  short;  posterior  1.2,  elon- 
gated. 

Animal  Yriih.  mantle-lobes  united  behind,  forming  two  distinct 
siphonal  orifices,  the  branchial  cirrated. 

Distribution,  3  species.  Bivers  of  South  America,  Quiana, 
Brazil. 

Anodon,  Cuvier.    Swan-mussel. 

Type,  A.  cygneus.  Fig.  208,  p.  398. 
Etymology^  anodontos^  edentulous. 

ShtU  like  wnio,  but  edentulous;  oval,  smooth,  rather  thin, 
compressed  when  young,  becoming  ventricose  with  age. 

Animal  like  unio :  the  outer  giUs  of  a  female  have  been  com* 
puted  to  contain  300,000  young  shells.    (Lea.)    See  p.  14. 
Distribution,  100  species.    North  America,  Europe,  Siberia. 
Fossil,  8  species.    Eocene — .    Europe. 
Jt£  D'Orhignj  relates  that  he  ioxmd.  g£^  c^yvaxLtLtLea  of  small 
Anodona  (B^sso-anodonta  Parawieawa,  T>^OT\>\!gaf^  ^\sais»  Vsl 
Jen^,    aUac^ed    hy    a    bysdtw,  in.  ^^  "Bw^  ^^xsioa.,  >s5ws^^ 
^ozTienteB. 
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Ibtdina,  Lamarck. 

Synonyms,  Muiela,  Scop.  Spatha,  Lea  (includiug  Mycetc^pua), 
Leila,  Gray. 

Type,  I.  exotioa,  PI.  XYIII.,  Fig.  6, 

Etymology f  t'm,  tho  rainbow. 

Shell  oblong ;  umbones  deproesed ;  hinge-line  long,  straigbt, 
attenuated  towards  tbe  umbones,  crennted  by  numerous  unequal 
teeth ;  ligament  long  and  narrow. 

Animal  with  mantle-lobes  imited  posteriorly,  forming  two 
short  siphons;  mouth  and  lips  small;  palpi  immense,  oyal ;  gills 
united  to  the  body. 

Iridina  ovaia  (Pleiodon,  Conrad)  has  a  broader  hinge-line. 

IHatribution,  9  species.    Eivers  of  Africa,  Nile,  Senegal. 

Mycetopus,  D'Orbigny. 

EtymJblogyy  mukea,  a  mushroom,  pomy  the  foot. 

Type,  M.  soleniformis,  PI.  XVIII.,  Fig.  6. 

Shell  elongated,  sub-cylindrical,  gaping  in  front;  margins 
sub-parallel,  hinge  edentulous. 

Animal  with  an  elongated,  cylindrical  foot,  expanded  into  a 
disk  at  the  end  ;  mantle  open ;  gills  equal ;  palpi  short. 

Diatribution,  3  species.  Eiver  Parana,  Corrientes;  Eiver 
Amazon,  Bolivia. 

^EjTHEBIA,  Lamarck. 

Type,  M,  setiilunata,  PI.  XVIII.,  Pig.  7.  {Aitherioa,  aerial.) 

Shell  irregular,  inequivalve  ;  attached  by  the  umbo,  and 
tubular  processes  of  one  of  the  valves,  usually  the  left ;  epidermis 
thick,  olive ;  interior  pearly,  blistered  (as  if  with  air-bubbles) ; 
hinge  edentulous ;  ligament  external,  with  a  conspicuous  area 
and  groove  in  the  fixed  valve ;  two  adductor  impressions,  the 
anterior  very  long  and  irregular ;  pallial  line  simple. 

Animal  with  the  mantle-lobes  open ;  body  large,  oblong,  pro- 
jecting backwards ;  no  trace  of  a  foot ;  palpi  large,  semi-oval ; 
giUs  sub-equal,  plaited,  united  posteriorly,  and  to  the  body  and 
mantle. 

DiatHhution,  4  species.  Biver  Nile,  from  first  cataracts  to 
Fazool;*  Biver  Senegal. 

MuLLEBiA,  Perussao. 

Dedicated  to  Otto  Prid.  Miiller,  author  o£  tk^  "  Xsji^^^e^. 
Danica.** 
Type,  M,  lobata,  Per.,  Pig.  222. 
B^9ionym,  Aco8teB&  (Qiiaduasana^,T>*OTVv^n:5* 

•  Ilie  '•fresh-water  oysters"  edBCOveteaL\>^  »cwi«». 

TT   2  _^ 
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Sli^i  wten  yowig  free,  equivalve,  Anodoii-sLap>3d,  ■witli.  a  loiig 
aiid  prominent  ligamett,  and  two  adductor  impreasloiis ;  adull 
irregular,  incqnivalve,  attached  by  the  rijcht  valve ;  umln>gHs 
elongated,  progreBsiTely  filled  up  with  shall,  and  Ibmriing  ac, 
iiregolai  "  taloa  "  in  Jront  of  the  fixed  Talro ;  epidermia  thich ; 
ligamoat  in  a  nutrgiiial   giooTe ;    interior  ri'^rly,  muBcular 


Fii[.  K!.  Mulleuat^aia.Fii.  (OriginaLl 

impresBioiiB  single,  posteiior.  Fig.  222  represents  the  left,  or 
attached  valvo,  showiiij  the  single  muscular  impteesion,  and 
projecting  spur  with  the  nucleus,  consisting  of  SoWTalTOs  of  tto 
fry,  mated,  and  fillod  up  with  shell.* 

XHHrihution,  Eiver  Magdalena,  near  Bogota,  New  Granada. 

Mr,  IsaM.  Lea  has  dotormiEed  the  identity  of  MUlleria  and 
AinAU&x  by  araaiiLiatioii  of  Ferussac's  typo,  and  the  suite  of 
spcisimens,  of  diiftfent  ages,  in  the  coUedaon  of  M.  D'Orbigny.f 

Section  B.— Siphoned  a,. 
jlniKt-j  silh  i-oapiratory  siphons ;  mantle-lobes  more  or  less 
united. 

a.  Siphoni thortjpflliatlimaimpk;  Intogro-pallialia. 
'  3f.  D'Oibigny  terj  Ubeisll;  pieced  his  toita  a[  ii-eckneiii  of  Itiii  renurluble 
geiBt  In  flu-  Itr'tJih  MBWTim.    Oct.,  ISM. 

»tt  ■  crbi^  ira.  pm^rfwMd  many  yem  ago  b3  IIU.  Tlmw*  Bun^  <■'■  ■s™^ -^  «"*■ 


Pavtt.t  "Vn. — Ohamid^. 

Shell  ineqnivalTe,  thick,  attacked ;  lieaks  eub-spiral ;  1i^raT7;>'.r.i 
external ;  hinge-teeth  2  in  ono  tsItb,  1  in  the  other ;  adductoi 
impressions  large,  reticulated ;  pallial  line  simple. 

Animal  -with  the  mantle  closed ;  pednl  and  siiihoiial  okScop 
amall,  sub-equal ;  foot  very  small ;  gJUp  "two  on  each  aide,  very 
unequal,  muted  posteriorly. 

Cttama  (Pliny),  L. 

Example,  C.  macrophylla,  PI.  XVin.,Figa.  8,  9. 

Syitonym,  ArcinoUa,  Schum. 

Shell  attached  usually  by  the  left  umbo ;  valves  foliaoeous,  the 
upper  sroaUoBt ;  bingo-tooth  of  firoe  Talve  thick,  curved,  received 
betwaen  two  teetb,  in  the  other ;  adductor  impressions  large, 
obloi\g,  tie  anterior  encroaching  on  ths  tinge-tooth. 

AniTnal  with  tlie  mantle-margina  united  by  a  curtain,  irith 
two  rows  of  tentacular  filaments ;  siphcnal  orifices  wide  apart, 
branchial  slightly  prominent,  fringed,  anal  vrith  a  simple  valve ; 
foot  bent,  or  teeled ;  liver  occupying  the  umbo  of  the  attached 
valve  only ;  ovary  extending  into  both  mantle-lobes,  as  far  as 


r^.  £33.  Ri^  aide. 
Fig.  U3.  Sigbt  aide,  mth  ihe 
Fitl.  324.  Lett  aide,  showing  U 


iiu  portion  of  the  mantJo  reoioved. 
ttvi!  eEient  xA  the  liver  and  oTBiiiu 
iniTBot  orifice ;  S,  branchial ;  /, 
t,  yaJpl ;  g.  giUs  (conlncted) ;  I, 


the  pallial  Tine;  lipssimple, palpi  small  and. cvu:\e&.\  ^^■a^sss'?^ 
plttite-1.  the  outer  pair  much  sborter  ani  vorj  tvb.ti(s^  ,  Sxis^ii^'* 
vicb  a  free  dorsal  border,  and  united.  'bebm.S.  ^  wif^ii-  o'Cussti*^ 
to  the  maatie;  adductors  each  compoaeA  oS  t«o  A^sIfi.«E^»• 
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The  shell  of  Chama  consista  of  Uiree  layota ;  the  ez.tarzAl, 
coloured  layer  is  laminated  by  oblique  lines  of  growtJi,  with.  C3i"- 
nigationa  at  right  angles  to  ths  laminee ;  the  foliscoonB  spines 
contain  retioulated  tnbnli ;  the  middle  layer  is  opaqae  white, 
and  coneiste  of  Ul'defined  vertical  prisms  or  corragSited  etrac- 
ture ;  the  inner  layer,  which  is  transluaent  and  membranous, 
ia  penetrated  by  Bcatf««d  yertioal  tubnli ;  the  minute  prooeHSBB 
that  ocoupy  the  tuhuli  give  to  the  mantle  {and  to  the  oaata  of  the 
shell]  a  granular  appearance  (Fig.  224,  l,m). 

Some  Chamaa  are  attached  indifferently  by  either  Talve ;  when 
fixed  by  the  right  valve  the  dentition  ia  reveraed,  the  left  valve 
having  the  single  tooth.  Chama  afcindla,  which  ia  always 
attached  by  the  right  nmbo,  has  the  normal  dentition  1:2;  it 
is  nearly  regular  and  equivalve,  and  has  a  distinct  lunule, 

THttriimticm,  60  species.  Tropical  seas,  especially  amongst 
coral  reefs; — SO  &thoniB.  West  Indies,  Canaries,  Mediterranean, 
India,  China. 

Fotsii,  40  species.    Green-eand — .    United  States,  Europe. 

B«h~genu»t  Monopteum:  Matheron  (=  Dipilidia,  Math.). 
M.  imbrkata,  Uath.    F^.  226.    Neocomian,  Southern  France. 


Fig.  SOE.  Si-nuliolita,  ^  SigSK.  Mompltuia,  \. 

p,  pdntof  ittacbmentj  t,  ligameDlal  gTCOve ;  a,  d,  oonsiponding  uMi. 

Bhell  attached  by  the  des^ral  umbo ;  valves  alike  in  structure 
and  soulptunng ;  fived  valve  straight,  inversely  conical,  with  a 
long,  straight  ligamenlal  groove,  and  obBcure  hinge-area ;  oper- 
cular valve  fiat  or  convex,  with  an  oblique,  sub-marginal  umbo. 
FoiHl,  10  species.  Neoeomian — Chalk.  France,  T*ttas.  They 
are  commonly  ibund  in  groups,  aAhering  la.tetally,  or  rising  one 
aboye  the  other;  the  casts  of  such,  as  exe'^uu3rini«»iQ;Qi'vi€i-ai.-^ 
and  o2i&mB-like. 


DlOKoAB,  Lamarck. 

Type,  D.  arietinmn,  PI.  XVHI.,  Figs.  10  and  11,  s&d  Figs. 
227  and  228. 

ShtU  mb-eqniralTe,  attached  by  eiUier  umbo ;  beaks  very 
promiiient,  spiral,  furrowed  extemall j  by  ligamental  grooTes ; 
binge  very  thick,  teeth  2.1,  prominent;  muscular  impressionB 
bounded  by  long  spiral  ridges,  Bomsfdntea  obsolete. 

IHslribution,  6  species.  Middle  oolIt«.  Ocrmsny,  SwitEer- 
land,  France,  Algsria. 

Bietroi  differs  from  Chama  in  the  great  prominence  of  both 
its  vmiotitt,  in  lutring  constantly  two  hinge-teeth  in  tbe  right 


TalTe  and  one  in  the  left,  and  in  the  prominent  ridges  bordering 
tbe  moscnlar  impressions.  Similar  ridgea  exist  in  CtKtdlesa, 
Megakdon,  Oardilia,  and  the  Hippurite  ;  they  produce  deep 
spiral  AuTows  on  the  casts,  which  are  of  common  oi^currence  in 
the  Coral-oolit«  of  the  Alps.  One  or  both  the  anterior  furrows 
(Fig.  229.  t,  t)  are  &eqnently  obsolete.  The  dental  pits  are 
much  deeper  than  the  teeth  which  they  receive,  and  ore  snb- 
Bpiral,  giving  rise  to  bifid  projections  (c,  c)  on  the  casts ;  the 
single  tooth  in  the  left  ralve  consists  of  two  elements,  and  the 
cavity  {/oaitf)  which  receives  it  ia  divided  at  the  bottom. 

EEOuiEirLi,  Malheron, 
Dedicated  to  M.  Eequien,  author  of  a  Catalogne  of  Oorsican 
Hollnsca. 

Example,   E.   Lonsdalii.  PI.  XVIU.,  Eig.  11  biA '^S.^.  15fc- 
E.  ammonia,  Fig.  189. 

SMi  thick,  reryinequivftlve,  attached. \i7  \^ia^eJ^-o.■(dw^^^^^ 
meut  extfmal;  Jeeth  2  :  1;    left  -^fcWe  BjViai.,  Vw  ca.-**^  *** 
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not  cainerated;  free  valve  emaller.  sub-spiral;  poste dot  ad- 
ductor bordered  by  a  prominent  sub-epiral  ridge  in  eacli  valve. 

The  shell  structure  of  RequierJa  is  Hke  that  of  Chama,     The 
relative  size  of  the  valves  is  subject  to  much  variation  ;   in  i?. 


Fig  229.   Diceras,  J.  Fig.  230.  Heqvimta,  i 

Internal  casta ;  a,  point  of  attachment ;  c,  e\  casta  of  dental  pita ;  t,  V,  forroTOi 

prodnceJ  by  spiral  ridges.    (Mus.  Brit.) 

^  Fdvri  (Sharpe)  they  are  nearly  equal.  The  hinge-teeth  are  like 
those  of  Diceras  ;  the  cavity  for  the  posterior  tooth  of  the  right 
valve  is  very  deep  and  sub-spiral  (Fig.  230,  c').  The  internal 
muscjilar  ridges  are  produced  by  duplicatures  of  the  shell-wall, 
and  are  indicated  outside  by  grooves  (Fig.  229,  f ).  In  B.  sub^ 
esqualia  and  Toucaaiana  there  is  a  second  parallel  lidge,  as  in 
Hippurites  and  Caprotina, 

Foaail,  1  species.  Neocomian  —  L.  Chalk.  Britain,  France, 
Spain,  Algeria,  Texas. 

Family  VIII.— Hippubitidje. 

(Order  Budiates,  Lamarck.) 

Shell  inequivalve,  unsymmetrical,  thick,  attached  by  the 
rigM  umbo;  umbones  frequently  camerated;  structure  and 
sculpturing  of  valves  dissimilar ;  ligament  internal ;  hinge-teeth 
1:2;  adductor  impressions  2,  large,  those  of  the  left  valve  on 
prominent  apophyses ;  pallial  line  simple,  sub-marginal. 

The  shells  of  this  extinct  family  are  characteristic  of  the 

cretaceous  strata,  and  abovind  in  many  parts  of  the  Peninsula, 

the  Alps,   and  Eastern  Europe,  where  the  equivalent  of  the 

Lower  Chalk  has  received  the  name  of  **  Hippurite  limestone." 

They  occur  also  in  Turkey  and  in  ^g7^\»,  wAlit^'^J  ."&R8stsv<ar  has 

^oimd  tbem  in  Texas  and  Guada\o\r^ft.    'tVvft  eXxvxRJcox^  ^i  •Osisaa 

i2ieJLa  has  been  fully  despribed  in  ^^^  Qtaas^fit\^  ^wmaJL^I  Hioa 
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Geological  Society  of  London.  In  all  the  genera  the  shell  con- 
sists of  three  layers,  but  the  outermost,  which  is  thin  and  com- 
pact, is  often  destroyed  by  the  weathering  of  the  specimens. 
The  principal  layer  in  the  lower  valve  of  the  Hippurite  is  not 
really  very  different  from  the  upper  valve  in  structure;  the 
laminae  are  corrugated,  leaving  irregular  pores,  or  tubes,  parallel 
with  the  long  axis  of  the  shell,  and  often  visible  on  the  rim. 
The  umbo  of  the  upper  valve  of  the  RadioUte  is  marginal  in  the 
young  shell.     (Q.  J.  Geol.  Soc,  vol.  xi.  p.  40.) 

They  are  the  most  problematic  of  all  fossils ;  there  are  no 
recent  shells  which  can  be  supposed  to  belong  to  the  same 
family ;  and  the  condition  in  which  they  usually  occur  has  in- 
volved them  in  greater  obscurity.*  The  characters  which 
determine  their  position  amongst  tiie  ordinary  bivalves  are  the 
following : — 

1.  The  shell  is  composed  of  three  distinct  layers. 

2.  They  are  essentially  unsymmetrical,  and  right-and-left 
valved. 

3.  The  sculpturing  of  the  valves  is  dissimilar. 

4.  There  is  evidence  of  a  large  internal  ligament. 

5.  The  hinge-teeth  are  developed  froir;  the  free  valve.  ^ 

6.  The  muscular  impressions  are  2  only. 

7.  There  is  a  distinct  pallial  line. 

The  outer  layer  of  shell  in  the  SadioKte  consists  of  prismatic 
cellular  structure  (Fig.  232) ;  the  prisms  are  perpendicular  to 
the  shell-laminse,  and  often  minutely  subdivided.  The  cells 
appear  to  have  been  empty,  like  those  of  Ostrea  (p.  407).t  The 
inner  layer,  which  forms  the  hinge  and  lines  the  nmbones  is 
sub-nacreous,  and  very  rarely  preserved.  It  is  usually  replaced 
by  calcareous  spar  (Fig.  239),  sometimes  by  mud  or  chalk,  and 
very  often  it  is  only  indicated  by  a  vacuity  between  the  outer 
shell  and  the  internal  mould  (Fig.  244).    The  inner  shell-layer 

«  1.  Buch  regarded  them  as  Corali.    1840,  Leonh.  and  Brotm  Jahrb.  p.  678. 

2.  Desmoulins,  as  a  combination  of  the  Tunicary  and  Sessile  Cimpede. 

3.  Dr.  Carpenter,  as  a  "  group  intermediate  between  the  Omchifera  aud  Cirripeda,''^ 
An.  Nat.  Hist.  Xn.  390. 

4.  Prof.  Steenstrup,  of  Copenhagen,  as  Annelids. 

5.  Mr.  D.  Sharpe  refers  Hippurites  to  the  fiaUni ;  tktprineUa  to  the  Chamacece. 

6.  La  Peyrouse  considered  the  EUpparitea  Orthocerata ;  the  AadioUtea,  Ostmcsd* 

7.  Goldfuss  and  D^Orbigny  place  Uiem  both  with  the  Ji^actaopoda, 

8.  Lamarck  and  Bang,  between  the  Brachiopoda  and  Ostraeea. 

9.  Cuvier  and  Owen,  with  the  Lamellibranchiate  bivalres. 

10.  Deshayes,  in  the  same  group  with  .^Etherku 

11.  Quenstedt,  between  the  Chamacea  and  Cardiacea.*'  ,^. 
t  Tbia  ia  very  conspicmoB  in  RadioliUs  from  tXi©  dttSt  \  %  \«tMa««v\xk  ^\i«2o.  ^\ 

pxisaiatic-oeUular  fossils  are  solid. 
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is  aaldom  compact,  its  lomellsa  are  eziremely  tiun,  and  s^matod 
by  mteryals  Hke  the  water-chajiibers  of  Sjiondyba ;  MiTnilar 
Bpacee  occur  in  the  deposit,  filling  tbe  umfaosal  tsnty  of  the 
long-beaked  oyaters.* 

The  inner  layer  ceases  at  the  pallisl  line,  beyond  'which,  on 
the  rim.  of  the  shell,  the  cellular  structure  ia  often  apparent ; 


of  Ottrea  Omaagna. 


obsonze  biAiroating  impresaions  radiate  from  the  pallial  line  to 
the  oater  margin  (Fig.  232,  v,  v). 
These  have  been  compared  to  tho  -vascular  impresaiona  of 


Fig.  MS,  Psrt  of  the  run  of  Jtadioliies  Jfortoni,  MantelLJ 


Crania  (Figs.  193,  194),  and  constitute  the  only  argument  for 
supposing  the  KvdisUe  to  have  heeu  paUiobrajichiaU  ;  but  they 

•  Tba  mtir-otuimlien  in  Kms  ot  Uu  c>dindricil  HlfqnritH  are  Jtrgt  and  ngulai, 

like  Ihoio  of  the  foMil  nnlB  Ampiaus  and  CvatAapA^iuiB.    A  Hcttea  of  JUppttrita 

itml  esckAls,  reaemblei  ai  (Mlaarai 

B  Ca^wfia  (Fig.  3M>,  vhich  liu  loet  it!  ooleT  lm;ei, 

mifhtbe miitakm  loi SB  Amminutt. 

/  l>iicAf  Auzn  liie  origlasl  apeclmcn  la  tl\e  MiiBBDni  <A  <Cm  ad>»i>  ol 'tt'oAt.   ft.l* 

ita laser edg^l  a,  the  outer  edge;  v,  v,  1h« ^^^totorwrnh  ^^;ni^«AV *^4 \tf 


a  poMiati  tlirou^h  oaiy  ob 
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oocur  on  tlie  rim  of  the  shell,  and  not  on  the  disk,  as  in  Crania,* 
The  chief  peculiarity  of  the  HippuriUdad  is  the  dissimilarity  in 
the  staructore  of  the  valves,  but  even  this  is  deprived  of  much 
Eignifioanoo  hy  its  inconstancy,  f  The  free  valve  of  Hippuritea 
is  perforated  by  radiating  caiials  which  open  round  its  inner 
margin,  and  communicate  with  the  upper  surface  by  numerous 
pores,  as  if  to  supply  the  interior  with  filtered  water ;  possibly 
they  were  closed  by  the  epidermis.^ 

Ill  the  closely  allied  genus  BadioUteB  there  is  no  trace  of  such 
canals,  nor  in  Caprotina.  Those  which  exist  in  the  upper  valve 
of  Caprina,  and  in  both  valves  of  Caprinella,  have  no  commu- 
nication with  the  outer  surface  of  the  shell ;  they  appear  to  be 
only  of  the  same  character  with  the  tubular  ribs  of  Cardium 
costatum  (PI.  XIX.,  Fig.  1),  and  it  is  highly  improbable  that 
they  were  permanently  occupied  by  processes  from  the  margin 
of  the  mantle. 

The  teeth  of  the  leffe,  or  upper  valve,  are  so  prominent  and 
straight,  that  its  movement  must  have  been  nearly  vertical, 
for  which  purpose  the  internal  ligament  appears  to  have  been 
exactly  suited  by  its  position  and  magnitude ,  but  it  is  probable 
that,  like  other  bivalves,  they  opened  to  a  yery  small  extent. 

HiFPXmiTES,  Lamarck. 

Name,  adopted  from  old  writers,  **  fossil  Mippuri$,^*  or 
Horse-tail. 

TypeSy  H.  hi^ocuUsttM,  Lamarck,  and  H,  comu'vaccinum, 
Fig.  237. 

Bhell  very  inequivalve,  inversely  conical,  or  elongated  and 
cylindrical :  fixed  valve  striated  or  smooth,  with  three  parallel 
farrows  (?,  m,  n)  on  the  cardinal  side,  indicating  duplicatures 
of  the  outer  shell  layer;  internal  margin  slightly  plaited;  pallial 
line  contiauoas ;  umbonal  cavity  moderately  deep,  ligamental 
inflection  (l)  with  a  small  cartilage-pit  on  each  side  (c,  c) ;  dental 
socketer  sub-central,  divided  by  an  obsolete  tooth;  anterior 
moatnlut  impression  (a)  elongated,    double;   posterior  (a) 

*  U.  D^Otbigny  oonsiden  they  were  produced  by  pe<mll»  appendages  to  the 
mantle^naxgin,  which,  in  JEKppuriteSf  were  prolonged  into  the  canala  of  the  upper 
tftite. 

t  The  lower  valves  of  some  Spondyli  are  squamoua  or  spiny,  the  upper  plain ;  those 
of  many  cy stars, Fe«teat,  and  some  TeOens  are  diversely  scolptored ;  bat  In  no  instance 
it  the  internal  structure  xA  the  two  valves  different.    The  inconstancy  of  the  6li«.U. 
streetve  in  the  Budutet  has  a  pwalM  in  SAyncAcneUa  «sfi  TertfarraftMlA  l^.'^s^V^^^ 
i»  tM  ewdjtiw  atbebepaOe  orf(axt  in  TrUoma  «nd  DenArowtAva. 

/  IbB  valvm  of  Owtia  aro  ]:«rf oitted  by  bnscVnAg  tiftwai,\sA  Va'QaB*.  ^^^^^"^  ^^ 
v^rti^  fy  iJuxmgb  erery  part  of  tbe  shell,  aiy\  aXlltB  iKjen  <c^.  ^V)« 


KiNUjfl.  OF  THE  MOLLCBCA. 


Bmall,  very  deep,  bounded  by  the  second  duplicature  (m) ;  third 
dnplicature  (»)  projecting  into  the  umbonal  cavity  :  frte  valve 


^ppwita  tadiont. 


r  Tilie,  J.  Tig.  234,  Tipper  i»l»e  {reilcred). 

KD.       'LavN  chaUc,  SI.  Uuneit,  DarAogaa." 
pmceuHi  c.e,  cutlUee  lita;  1, 1',  letUi  ud  dentil 
ibonal  eavlly;  p,  ohflcea  of  cuialA;  t,  Ugammtal  inflecdoo;  m  IDDS- 


rig.  2S5.  A.  :/iiii(atinnB. ntpM nlTB, (.(  Kg.ass,  lowraralve,withn»iild,|. 
I  tieamejlal.  n  mni-.idu,  n  Biphonsl  Inltectlcoi;  i,  fracture,  iliewlng  c«ii(il>( 
e  cvti  tee :  ti,  !efl  aaiio ;  the  ntmn  indlnla  ttaa  pnbible  dlr«ctiini  ol  Itia  linocUil 


responding  to  tha  posterior  ridgea  in  the  lower  tbIys  ;  surfiwe 

•  Vnm  tha  original  In  tbs  Biit.  Um.    The  iiner  layer  of  ahell  In  thli  ipeciei  hu  n 
llintniailj  celMar  jtnictnre,  in  which  iU  preaenaoon  la  doo. 

e  aniCia^  waa  ohtalned  by  remOT' 


la  Brit.  Uat. 


Hi 

porous,  ibe  porea  Isading  to  canals  in  the  outer  sltsIL-iayer, 
-which  opeu  round  the  paUial  line  upon  tbe  inner  margiii : 
Rnterior  cartdlage-pit  deep  and  conical,  posterior  shalloir; 
ombonal  cayity  turned  to  the  front  {v) ;  teeth  2,  straight,  Bub- 
central,  the  anterior  largest,  each  sapporting  a  crooked  mueoulf-r 
apophyaia,  the  flrat  broad,  the  hinder  prominent,  tooth-iike ; 
inflections  (m,  n)  surrounded  by  deep  channels. 

H.  comu-oociinum  attains  a  length  of  more  than  a  foot,  and 
is  curved  like  a  cow's  horn ;  the  outer  layer  separates  readily 
from  the  core,  which  is  furrowed  longitudinally.  The  ligaments  1 
inflection  (I)  is  yery  deep  and  narrow,  and  the  anterior  tooth 
farther  remoTed  from  the  side  than  in  3.  bi-octtlatia  and  radiosut 
(Figs.  233, 234] ;  the  posterior  apophyu  [a)  does  not  nearly  fill 
the  eorreaponding  cavity  in  the  lower  vtlve.  In  S.  bi-oailatai 
and  some  other  species  there  is  no  Ugamental  ridge  inside; 
these,  when  they  have  lost  their  inner  layer,  present  a  cylin- 
drical cavity  witlt  two  parallel  ridges,  extending  down  one  side. 
The  third  inflection  (n]  is  possibly  a  siphonal  fold,  such  as  exists 
in  the  tube  of  Tavdo,  and  Bometimes  in  the  valves  of  Fholns, 
Clavagdla,  and  the  caudate  spociea  of  Trigonia. 

like  development  of  processes  from  the  upper  valve,  for  tl>e 


FUl.  237.  Loneiludloal  ssoUon  :  upper  halt.  J,  Fig.  338.  Tanna 
Hippurita  cont!4-Baccmum,  Bronn.  Ssliliorg. 
I,  m.  n.  ilopliCMimii ;  u,  nmbonal  csviij'  of  left  tbJto  ;  r,  of  rieM  'al"  :  e,  r',  m- 
tUage-pia:  t,  f,  tttlh;  a,  a',  moKUtu  Bpopbyui!  d,  onler  •beU4B;er.  Fig.  »!  >• 
tkken  in  U.C  liDB  rf  »  of  Fig.  ^9.  cnlting  onl;  Ihe  bate  of  ths  poiurloi  tooth  (E'>. 
Flg.a3Blr(r'nD>lii8cii|^uneii,Uiit»iUi]ii>aTeld»ol  ng.  331,  cnttiog  lb.  |nlui 
of  Hi*  poitanor  apophyili  (a*),  ud  liunring  Ihe  peunliu  ■hsll-teil<in  dEv»!MA  <m 
tlH  ulsrin  arUiulor  (a). 

atf^bment  ot  the  adductor  muBcleB^iaxiflCfiBSSB "^ri^ti-'^"*-* '^^ 
jwraiwriti'es  of  the  Hipfoxite.  Tn»  equal  (SsoVii.  «&''!'»*  ■**'"^'* 


44&  UAinriL  oi  ihe  jiollvkx. 

of  the  TalTSB  produces  oentral  nmbones,  and  neomeitates  an 
mtemal  cartilage;  this  again  cauneB  the  remoral  of  tho  teeth 
uid  adductors  foftiieT  trmo.  the  hinge-margis,  to  a  poaitioa  19 
which  the  muscles  must  have  been  nmnsn^y  long,  unlees  sup- 
ported in  the  manner  deecribed.  SuppoBing  ibe  animal  to  have 
had  a  small  foot,  like  Chama,  themanUe-opening  for  that  otg»n 
would  hare  been  oompletely  obstmcted  by  the  adductor,  but 
that  the  muscular  support  was  hook-shap«d  (Fig.  239,  a).  Hie 
posterior  addaotor-procese  is  similaily  under-cut  for  the  passage 
of  the  rectum,  which  in  all  biTalvea  emerges  between  the  hinge 


Lboas]  nTlt;  rA  oppBt 


aiiil  posterior  adductor,  wind^i  round  ontaide  that  muscle,  and 
termii-ates  in  the  line-of  the  exhalent  current.  There  is  a  giviove 
(BOinetiiaoB  an  inch  deep)  round  the  second  and  third  duplioa- 
tuxes  in  the  upper  valve,  which  seems  intended  to  &cilitato  tho 
passage  of  the  alimentary  canal,  and  the  flow  of  ■water  from  the 
gills  into  the  exhalent  channel.  The  emallnesa  of  the  spaca  for 
the  branchiee  may  have  been  compensated  by  deep  plication  of 
those  organs,  as  in  Chama  and  Tridacita. 

Fouil,  30  species.    Chalk.    Bohemia,  T}tc1,  Fnnee,  Sp^in, 
Turkey,  Syria,  Algeria,  Egypt, 

Eadioutes,  Lamandf,  1801. 
Etymology,  radiia,  a  ray. 
Synimi/m,  Sphserulitee,  De  la  Metheiie,  1808, 
*5Hi%7  inversely  conical,  bi-oonic,  ot  c^^nft^csi',  ■^si?^t»  fis- 
fflniiiarin  stmcture;  internal  mK^gvliaBI!vo':ttl.tJt?alA^«mB^J[&, 


the  deep  and  mgoae  cartilBge  pita :  lower  valve  with  a  thick  outer 
Uj-er,  offcon  foliaoeous ;  ita  cavity  deep  and  straight,  with  two 


Fig.  E4S.  iDleriot  of  nppcr  vBln. 
ru,Mst1i.j.    L.  Chalk.    8.  MamMt,  Dordogne. 
I,  Ugimental  inflection;  in,pBllial  line;  e,  c, CUIUage piU ;  a,  a,  nddiKtor  ImpieaiiaDi 
and  prDcesges ;  (,  Uetli  ud-denlsl  wckela. 

dental  sockets  and  lateral  ntuscnlar  rmpresaions ;   upper  valvt 
flat  or  conical,  with  a  central  umbo ;  outer  layerthiu,  radiated  j 


Fi^.  2iS.  Sido  TtewB  of  thfl  upper  tbIta  of  S.  mtrpaaiHarU ;    I,  ligtunenlBl  inflection ! 
t,  teeth  i  n,  a*,  mucnlu  proceuea. 

umbonal  cavify  inclined  towards  the^  ligament ;  teeth  angular, 
striated,  supporting, curved  and  sub-equal  muBculsr  processeB. 

The  upper  yalve  of  R.  jleuriaiuuB  has  au  obhque  umbo,  with 
a  distinct  ligamental  groove.  The'foliations  of  the  lower  valve 
are  frequently  undulated ;  they  are  Bometimea  as  tTiin  aa  paper, 
and  several  iuchea  wide. 

The  umbonal  cavity  of  the  lower  valve  ia  partitioned  off  by 
vary  delicate  fuimel-shaped  lamiuce.      Specimens  freo^vLlVj 
oconr  in  which  the  outer  shell  layer  ia  pTeseTflfti,  -^V-it^  "Cxi!;. 
inner  is  wantmg,  and  the  mould  (_"'biioBtrAeB,"'\t«ni»'"':*^^'^'^ 
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gioored  vith  lines  cf  growth,  and  exliibitf  a  distinct  lignmontaj 
ridge  in  each  valve . 

In  aged  examples  of  B.  cakeohiikt  the  ligamental  iufloctioii 
IB  concealed,  the  cartilage  pita  partially  filiiid  up  and  smoothed, 


Fig.  KM.  Upper  liaw.  Fig.  BiB.  Siile  nf». 

Internal  monLd  of  S^  HtnuMghaMsti,  Desiq.,  ^,    Chalk. 

h,  umbo  oT  ]tH  valve ;  r,  -^^i  amlw ;  I,  ligvneaol  groovfl ;  c,  e,  CBitilaf^ ;  a,  utecka 

tkdductor  miuclfl ;  a',  poiterior. 

and  the  t«eth  and  apophyses  eo  firmly  wedged  into  their  le- 

epective  cavities,  ea  to  suggest  the  notion  that  the  valvee  had 
become  fixed  about  a  quarter  of  an  inch  apart,  and  ceased  t« 
open  and  close  at  the  will  of  the  animal. 

FomU,  42  species.  Neocomian — Chalk.  Texas;  Britain, 
France,  Bohemia,  Saxony,  Portugal,  Algeria,  Egypt. 

I^ub-genusf  Bi-radiolite»,  D'Orbigny.  R.  oataliculatus 
(Fig,  225,  upper  valve).  Ligamental  groove  visible  in  one  or 
both  valves,  sometimes  occupying  the  crest  of  a  ridge,  and 
borderfid  by  two  similar  areas  (o,  a).  Foeatl,  5  species.  CSialk, 
"France. 

Caprhjella,  D'Orbigny, 

Ti/pt,  0.  triangularis,  Deem.  (Fig,  246). 
Syncnifm,  Caprinula  (Boissii),  D'Orbigny, 

S.>~ll  fixed  by  the  apex  of  the  right  valve,  or  free ;  composed       i 

of  a  thick  layer  of  open  tubes,  with  a  thin  compact   superficial 

Uiinlna;    cartilage   internal,   contained  in   several   deep   pits;      I 

tanboneg  more  or  less  cametateA  ■,  TvgWi  -^ataa  oonical  or  elon- 

S»tod,  with  a  ligamental  tncrow  0TiiiBtcfn"T«s.Bii6,a-iA.ta3ni,&*&     I 

wiih  on©  strong  hinge-tooaL  suppoitoi'b^  wi.  QtiMi?^  ■^'v^'u*-.  ^sB. 


COMCBIPERA.  44£ 

ralro  oblique  or  apiraJ    vitb  two  hinge  teeth,  the   anterioi 


mouJdof  tbebodj-chambftr;  v,  umbo  of  rigbt  vbIta  ;  f ,  of  lafl  vslva  ^  t,  dentiUgrooTd; 
a,  «iibc«  tram  which  Uie  posterior  luta  ha>  Iwea  detubwl.  Fiom  the  origioili  in  lbs 
Brit.  Mu..  pR«nt«l  by  S.  P.  I^tt,  Esq. 

Bopported  hj  a  plate  which  diridea  the  nmbonal  oanritj  length^ 
wise. 
In  0.  triattgulaTia  Qiq  umboool  oarity  of  the  spiral  valve  it 


Pig.  MJ.  StaigU  vil.e.  Fig.  14B.  Spiral  Tal.e. 

Tnnaiens  tectioni  of  C.  BaUtU,  L.  Clialk.  Lisbon  (Mr.  Sharpe), 

t,  poalliaii  of  Uguaanul  InStctiixi ;  (,  tseiti ;  c  ortilage  ^u ;  *,  nmbonBl  oTify. 

Ilg.  34B  li  from  m  WAUlicml  ^lecimbo,  nhlch  hu  toit  lbs  oUBr  l^v f.    T£6  mbu  tf 

partitioaed  off  at  regular  intervale  (Fig.  246,  A)  •,  the  length  at 
the  water  chambers  is  eometimea  3|  inches,  and  of  the  body- 

*  la  U.  D'Ort^gn j'B  flgnn  tho  imtiler  itlra  )iu  ^A^  iAj\v\  Vf^ni  tA^t^^  v?^- 
artn.  ted  Im  tiuD«d  tmnirdf  tbs  ipin  ol  Iha  tete«  yili«,  <;v<a..  tiuw-  ^  ^'^'^^ 
V.    T"  Mr.  inKi  gpMimena.  ui4  tbOM  oon«j»a  ^  ifa.aiKV*  'm  ■*"'^;^  ^ 
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chamber  fiom  2  to  7  diameters ;  specimens  meaBuring  a  yard 
across  may  be  seen  on  the  caTemous  Bhoiee  of  the  islets  hoeit 
Eoohelle."    (Pratt.) 
^oKtl.espeoieB.Neooomian— Lower  Oholk.  Fiance,  Portagal, 

Texas. 


'' 

\     >- 

"  ""--^ 

_::>- 

Fie.  3a.c.A^ia«» 

,1eR™i.B 

Fig.  aM.a  adetria  {ifter  D-OpK.). 

poaltion  of  vldDcton;  I. ligameiil ; 

oke 

nmbonal  a^tj;  t,  toMb  ot  Bml  nlr 

CAPaiNA,  0.  D'Orbigny. 

Etymology,  caiprina,  pertaining  to  a  goat. 

Sywmym,  Piagioptyohue,  Matheton. 

Type,  0.  AguiUoni,  C.  D'Orbigny.  Lower  Chalk,  Tyrol 
(=  0.  Partechii,  Hauer). 

Shell  with  dissimilar  ralves,  cartilage  intetfial ;  fixed  valve 
conical,  marked  only  by  lines  of  growth  and  a,  ligamental 
groove ;  hinge-ioBrgia  witli  several  deep  cartilage~pits ;  and  one 
large  and  prominent  tooth  on  the  posterior  side ;  free  valve 
obliqne  or  spiral,  thick,  perforated  by  one  or  more  rows  ot 
flattened  canals,  radiating  from  the  umbo  and  opening  aronnij 
the  inner  margin ;  ant«rior  tooth  supported  by  a  plate  which 
divides  the  umbonal  cavity  lengthwise,  posterior  t«oth  obscure ; 
hinge-margin  much  thickened,  grooved  for  the  cartilage. 

In  O.  adveria  (Pig.  250]  the  free  valve  is  (b)  sinistrally  spiral ; 
its  cavity  is  partitioned  off  by  numerous  septa,  and  divided 
longitudinally  by  the  dental  plate.  When  young  it  is  attached 
by  the  apex  of  ^e  straight  valve  (e),  but  afterwards  becomes 
detached,  as  the  large  specimens  are  found  imbedded  with  the 
spire  downwurda.  (Saemann.)  Thelowervalveof  C  Cogwtndiano 
ia  mib~BpiraI, 

'  These  gingalax  fowOj  vfro    o»Ued  iBUJiv«oTeol«tM  ^  'O 
*^BeaiblttBee  to  Uie  Oaiij  moKtca  <A  tthes. 


coHCHJirjuti. 


Fouil,  10  spedea.     Upper  Qreeiisaiid  and  Lower  Ohnlk, 
Bohemia,  Piance,  lezaa. 


Tie  SSI   Inlemil  monld  of  Cbprtfua  jtudR^artita,  S  Orb   i 
VglaftnmbOi  r,  right  irniba   f,  ligunentallnfl^Dtlonj  c,  cartilage   I  t  dental  sock  H 
o,  a ,  ponlloo  Dl  adducton    at  e,  ■  porUgii  cf  tC4  Limd  IdIw  u  biolien  airaj  •    Ftnm : 
■peciuun  cgUecled  by  Mr.  Pratt. 

CiPBOTDfA,  D'Oibigny. 


Shell  composed  of  two  distmot  layere ;  valves  alike  in  atrao- 
ture.  dissimilar  in  sculpturing ;  ligamental  groove  slight  ; 
cartilage  internal ;  right  valve  fiied,  striated,  or  ribbed,  with  one 
narrow  tooth  between  two  deep  pita,  cartilage  pits  several  on 
each  side  of  the  ligameijtBl  inflection,  posterior  adductor  sup- 
ported by  a  plate  :  free  valve  flat  or  convex,  with  a  marginal 
umbo ;  teeth  2,  very  prominent,  supported  by  ridgca  (apc^hysei) 
of  the  adductor  muscles  (aa'),  the  anterior  tooth  ooaneoted  vrith 
a  third  plate  (n),  which  divides  the  umbonal  cavity. 

The  smaller  Caprolince  occur  in  groups,  attached  to  oyster  - 
shells ;  their  muscular  ridges  are  m.iich  less  developed  than  in 
the  large  species  (Fig,  251),     0.  costata  is  like  a  little  Badioht«. 

I'oeiil,  10  species.  Upper  Greensand,  France.  (Tho  rest  are 
Ohamaa,  &c.} 

Famtt,y  IX. — Tkidaotiidj:. 

SAeH  regular,  equivalve,  truncated  in  front ;  ligament 
external ;  valves  qtrongly  ribbed,  margins  toothed ;  muscular 
impreasionB  blended,  sub-central,  nbacxue. 
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KS.WA.T.  or  THE  M0MD5CA. 


Jflrai^ttlfached  Wa  l-yHmia,  orfeco;  mantle-lobe  oxtonflivaly 
nnited;  pedal  oiiening  large,  anterior;  eiphonal  orifices  snr- 
niunded  by  u.  thickened  pallial  border ;  brflQchial  plain ;  &na1 
iiimote,  ^ritli  fi  tabular  valve ;  Bbell-jaueclo  single,  large  and 
round,  with  a  smaller  pedal  muscle  dose  to  it  behind;  toot 
Gnjror-like,  with  a  byaaal  groove ;  gills  2  on  each  side,  narrow, 
strongly  plaited,  the  outer  pair  composed  i>!  a  single  lamina,  the 
inner  ttiick,  with  margins  conspicuously  grooved ;  palpi  very 
slender,  pointed. 

The  shell  of  Tridacna  is  extremely  hard,  being  calcified  until 
almost  every  trane  of  organic  structure  is  obliteraf«d.  (Car- 
penter.) 

Tridacna,  Brugul^re.    Clam-shell. 

Etvmolojy,  tri,  three,  dakno,  to  bite ;  a  kind  of  oyster. 
;Pliny.)    "  ^^ 

BxampU  T  squamosa  Fl  XYIII    Pig  lo 

Shell  massivE  trigonal  ornamented  with  radiating  nbs  and 
imbricating  fobfttjons    margins  deeply  mdented    byssal  smua 


•n  each  v&Ito  large,  doao  to  the  umbo  in  front;   hinge  tooln       | 
./,  posterioi  laterals  2.1.  \ 

^pairofvaWsBoiT.  gigas,  v^iglimg ■o.^MiaoS «»>■&».  wA. 
souring  about  2  feet  aorosB,  araussiw  bwvttUT»m>aaft^3toa^ 
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:*f  St.  Sulpice,  Paris.  (Dillw3rn.;  Captain  Gook  states  that 
the  animal  of  this  species  sometimes  weighs  20  lbs.  and  is  good 
eating.* 

Eig.  252  shows  the  animal  of  Tridacnaf  as  seen  on  removing 
th<?  left  yalye  and  part  of  the  mantle  within  the  pallial  line. 

I/istrihution,  7  species.    Indian  Ocean,  China  Seas,  Pacific. 

Fossil,  T.  media.  Miocene,  Poland  (Pusch).  Tridacna  and 
Hippojpus  are  found  in  the  raised  coral-reefs  of  Torres  Straits. 
(MacgiUiTray.) 

Sub-genus,  ffippopus,  Lamarck.  H.  maculatus,  PI.  XVIII., 
Fig.  16.  The  **bear's-paw  clam  "has  close  valves  with  two 
hinge-teeth  in  each.  It  is  found  on  the' reefs  in  the  Coral  Sea. 
The  animal  spins  a  small  byssus* 

Famuly  X. — Oabdiad^. 

Shell  regular,  eqiiivalve,  free,  cordate,  ornamented  with 
radiating  ribs ;  posterior  slope  sculptured  differently  from  the 
front  and  sides;  cardinal  teeth  two,  laterals  1.1  in  each  valve; 
Hgament  external,  short  and  prominent ;  pallial  line  simple  or 
slightly  situated  behind ;  muscular  impressions  sub-quadrate. 

Animal  with  mantle  open  in  front ;  siphons  usually  very 
short,  cirrated  externally ;  gills  two  on  each  side,  thick,  united 
posteriorly ;  palpi  narrow  and  pointed ;  foot  large,  sickle-shaped. 

Cardixjm,  L.    Cockle. 

Etymology,  Jeardia,  the  heart. 

Synonym,  Papyridea,  Sw. 

Types,  C.  costatum,  PI.  XIX.,  Fig.  1.     C.  lyratum.  Fig.  2. 

Shell  ventricose,  close  or  gaping  posteriorly ;  umbones  promi- 
nent, sub-central;  margins  crenulated;  pallial  line  more  or 
loss  sinuated. 

Animal  with  the  -mantle-margins  plaited  ;  siphons  clothed 
with  tentacular  filaments  anal  orifice  with  a  tubular  valve; 
branchial  fringed ;   foot  long,  cylindrical,  sickle-shaped,  heeled. 

The  cockle  ((7.  edule)  frequents  sandy  bays,  near  low  water ;  a 
^mall  variety  lives  in  the  brackish  waters  of  the  rive*^  Thames, 
as  high  as  Gravesend ;  it  ranges  to  the  Baltic,  and  is  foimd  in 
.  the  Black  Sea  and  Caspian.  C,  rusticum  extends  from  tho  Icy 
Sf)a  to  the  Mediterranean,  Black  Sea,  Caspian,  and  Aral.  On 
the  coast  of  Devon  the  large  prickly  cockle  (0,  acwfctt'Mm)  is 
oAticn. 

•  "  We  Btayed  a  Jong  time  in  the  lagoon  Cot  "K.e€>\xaaT^.^,  ciassastiv^^^^  ^^^ 
evnti  «od  the  gigttntio  clam-sheUs,  into  vrhich  i!  am»n  ntcc^  X»  v®-"^^'^^*''^^^  ^^' 
a<»f,«PiaIva«  tieanlmallived,  be  able  towiOidnwTiX:^  ^ji«rRSsj?%^cpoin«^^V 
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Svb'rjenem.  ffemieardium  (Cardissa)  Oavier.  C.  hemicardiunij 
PI.  XIX..  Fig.  3.  Shell  depressed,  posterio?  elope  flat,  Talves 
prominently  keeled. 

LilhoeardiuTaaiicalare,  PI.  XVill.,  Fig.  17.  Shell  tnaagaUa, 
keeled;  anterior  side  rery  ahart;  biiigtj- teeth  1.2,  directed 
backwards ;  posterior  laterals  3. 1 ;  nnterior  muscular  pit  minute, 
posterior  impression  large,  remoto  from  the  hinge.  L.  eymbularr^ 
Lam,,  exhibits  slight  indioations  of  a  byssal  ainna  in  the  front 
maigina  of  lie  val-voa,  Foteil,  Eocene,  France.  These  «heUa 
present  considerable  Tesemblanco  t^  Tridacna. 

Serripee  (gicenlandiciiH)  Beck.  Hinge  edentulous,  Arctic 
Seas,  from  0.  Parry  to  Sea  of  Kare, ;  fossil  in  the  Norwich  Crag. 


^rfc: 


Fig-iiSS.  C.2«)iiiBii2i«i,&i:hw,  (att«iMlddaidoitU. 


Adacna,  Eichwald.  0.  edentnlum,  Pl.XIX.,Fig.4.  (Aoarao, 
Sw,  not  Brug.  Pholadomya,  Ag.  and  Mid.  not  Sby.)  Shell  com- 
pressed, gaping  behind,  thin,  nearly  edentulous;  pallial  line 
mnuatad.  Animal  -with  the  foot  (/)  compressed ;  siphons  («) 
elongated,  unitednearly  to  the  end,  plain.  DittrihtHon,  8  epeaeB. 
Aral,  Caspian,  Azof,  Black  Sea,  and  the  embotichui«e  of  the 
Wolga,  Dniest«r,  Dnieper,  and  Don ;  burrowing  in  mad.  C. 
Caspicum  (Monodacna,  Eichw.)  has  a  single  hmge-iooth,  and 
O.  trig&Tuddee  (Didacna,  £.)  rudiments  of  two  teeth.  The 
siphonal  inflection  varies  in  amount. 

DittribvtioTi,  200  species.  World-wide ;  fr^im  the  sea-shore  to 
140  fathoms.    Gregarious  on  sands  and  sandy  mud. 

Fossil,  330  species.  Upper  Silurian  — .  Patagonia  — 
Southern  India. 

C.  HiUamiim,  Sby.  (Protocardium,  Beyr.),  is  the  type  of  a 
small  group  iu  which  the  sides  are  concentrically  farrowed,  the 
posterior  slope  radiately  striated;  the  pallin!  line  is  slighUy 
sinuat^d.    Juia  —  Chi^ ;  Europe,  India. 

CoMOOASurcK,  Bionn. 

^nonymg,  Lych&s,  Stein.      neuiOTh:jn!ii»ai  "2^.  Xrauio- 
oardiaia.  MlinaUir. 
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Type,  0.  Hibemicmn,  PI.  XIX.,  Fig.  5.  0.  aliforme, 
Pig.  254. 

87idl,  eqidvalTe  trigonal,  conical  and  gaping  in  front,  truncated 
behind,  with  a  long  siphonal  tube  near  ^e  mnbones ;  anterior 


Fig.  S54.  ConoceufdiumaliformetSby,    Garb.,  Irelaod.    (Miu.  Tennant) 

dope  radiately,  posterior  obliquely  striated ;  margins  strongly 
crenulated  within ;  hinge  with  anterior  and  posterior  laminar 
teeth ;  ligament  external. 

The  truncated  end  has  usually  been  considered  anterior ,  a  con^ 
elusion  which  seems  incompatible  with  the  vertical  position  and 
burrowing  habits  of  most  free  and  equiyalVe  shells ;  if  compared 
with  Adacna  (Fig.  253)  the  large  gape  (a)  will  be  for  the  foot, 
and  the  long  tube  {a)  siphonal.  (7.  Hibemicum  has  an  expanded 
keel,  like  Hemicardium  inversum.  The  shell-structure  is  pi^s- 
matic-cellular,  as  first  pointed  out  by  Spwerby ;  but  the  cells 
are  cubical,  and  much  larger  than  in  any  of  the  Aviculadce.  In 
Cardium  the  outer  layer  is  only  corrugated  or  obscurely  pris- 
matic-oellular. 

Fossil,  30  species.  U,  Silurian  —  Carb.  North  America, 
Europe. 

Family  XI.— LuciNnD^. 

87ieU  orbicular,  free,  closed ;  hinge- teeth  1  or  2,  laterals  1 — 1 
or  obsolete;  interior  dull,  obliquely  furrowed;  pallial  line 
simple ;  muscular  impressions  2,  elongated,  rugose ;  ligament 
inconspicuous  or  sub-internal. 

Animal  with  mantle-lobes  open  below,  and  haying  one  or 
two  siphonal  orifices  behind;  foot  elongated,  cylindrical,  or 
strap-shaped  {ligulate),  protruded  at  the  base  of  the  shell ;  gills 
one  (ox  two)  on  each  side,  large  and  thick,  oyal ;  mouth  and 
palpi  usually  minute. 

The  LucihidiB  are  distributed  chiefly  in  the  tropical   and 
temperate  seas,  upon  sandy  and  muddy  bottoms,  froTCL  ^<b  ^^-^k- 
ehore  to  the  greatest  habitable  depths.    TL\iQ  ^€^  €cy£is^\&  c/LN2^<^ 
distinct  layers. 
Fig.  255  represents  tho  animal  oi  a  sp^oaa^  oi  Bx-i^Vja^raVa., 
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fffa  thf  Fhilippiues,  e«  wen  on  remoring  the  left  valre,  and 
liart  oi*  toe  mantle  vi'luu  tJie  pallial  line ;  b-c.  the  lai^  pedal 
opening;  tie  ano-wn  indicate 
Cha  email  plain  inci/rr«-.t  orifice, 
&na  the  raivular  taatrrfa  on- 
fce ;  /,  the  foot,  contracted  in 
tpirli;  ipp,  the  \m^  striated 
palpi ;  I,  the  liver ;  the  outer 
gill  has  a  simple  margin,  the 
innei  is  grooved  and  conducts 
to  tlie  laouth.  This  genus  has 
higher  daimsihan  KeUia  t«  be 
regarded    aa    the  type    of  a 

faiTifly. 

Lttodta,  Bnigui^, 

Etymology,  Lvcina,  a  name  of  Juno. 

Type.  L.  Peunsylvanica.  PI.  XlX.,  Fig.  6. 

Shdl  oihicular,  white j  umbonea  depreeaed;  Iiinule  distinct; 
mai^ins  smooth  or  minuMy  crenulated;  ligtonent  oblique, 
semi-internal :  hinge-teeth  2.2,  laterals  1 — I  and  2 — 2,  or  obeo- 
let^ ;  muscular  impressions  ragnse,  anterior  elongated  within 
the  palhal  line,  posbsrior  oblong  ;  umbosal  area  with  an  oblique 

Animal  with  the  mantle  freely  open  below ;  siphonal  orifioee 
simple ;  mouth  minute,  lips  thin ;  ^s  single  on  each  side,  very 
large  and  thick ;  foot  fiylinJrical,  pointed,  slightly  heeled  at  the 

The  foot  of  Lveina  is  oft«n  twice  as  long  as  the  animal,  but  is 
usually  folded  back  on  itself  and  concealed  between  the  gills ; 
it  is  hollow  throughout.  L.  2ac2ea  (Loripes,  Foli.)  has  a  long 
contractile  anal  tube.  L.  Ugrina  (Codakia,  Scop.)  has  the  liga- 
ment concealed  hetweeii  the  Talren,  its  lat«ral  teetji  are  obsolete. 

Dittribution,  7(1  species.  West  Indies,  Norway,  Black  Sea, 
New  Zealand;  120  fethims. 

Fuuil,  250  speaios.  U.  Silntian  — .  United  States  —  T.  del 
■puego;  Europe—  Southei.-I'idia, 

Sub-yenera,  (Vypt-vinn,  Turton,  L.  flexuoea,  H.  XIX., 
!Fig.  1.  Synrnitjms,  Ptychlna.  Phil,  Thyatira,  Leaeh.  ClausSna 
(ferrugiDosa)  Jeflr.  l^hetl  Ain,  edentulous ;  ligament  qiiite  in- 
ternal, oblique.  Animal  with  a  long  anal  tube.  DittribvHim, 
S  3},'izlen.  Wjrway  —  New  Zealand,  JomiY,  2  apedea,  Eocene — . 
tJniied  States,  Europe. 
J'eafhura,  Deshayes.  Anterior  aiftrustet  w»i  Nsia^,  tansi*-. 
hiage-tGGQi.  2.2 ;  umboikes  impewKittiSiiB. 
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CoRBis,  Ouvier. 

Etymology y  corlisy  a  basket. 

Typey  C.  elegans.    PI.  XIX.,  Fig.  8. 

Synonyms,  Fimbria,  Mubl.  not  Bobadscli.  **  Idotaea,"  Schum. 

Shell  oval,  ventricose,  sub-equilateral,  concentrically  sculp- 
tured ;  margins  denticulated  within ;  binge-teetli  2,  laterals  2, 
in  each,  valve ;  pallial  line  simple ;  umbonal  area  with  an  oblique 
furrow,  muscular  impressions  round  and  polished ;  pedal  scars 
close  to  adductors. 

Animal  with  the  mantle  open  below,  doubly  fringed;  foot 
long  pointed ;  siphonal  opening  single,  with  a  long  retractile 
tubular  valve ;  lips  narrow ;  palpi  rudimentary ;  gills  single  on 
each  side,  thick,  quadrangular,  plaited,  united  behind. 

Distribviiony  5  species.  India,  China,  North  Australia,  Pacific, 

Fossil,  80  specif  (including  sub-genera).  Lias  — .  United 
States,  Europe.  0 

In  G.  duUa  (Semi-corbis)  Desh,,  from  the  Eocene,  Paris,  the 
lateral  teeth  are  obsolete. 

Suh-genera,  Sphcera  (corrugata),  Sby.  SJiell  globular,  con- 
centrically farrowed  and  obscurely  radiated ;  ligament  promi- 
nent; margins  crenulated;  hinge-teeth  2.2,  obscure;  laterals 
obsolete.    Fossil,  Trias  —  Chalk.    Europe. 

SporteUa,  Deshayes.    Like  Sphaera,  but  with  2.1  hinge-teeth. 

?  Unicardium,  D*Orb.  (Mactromya,  Ag.  part.)  =  Corbula 
cardioides,  Sby.  Shell  thin,  oval,  ventricose,  concentrically 
striated  ;_ligamental  plates  elongated ;  pallial  line  simple ;  hinge 
with  an  obscure  tooth,  or  edentulous.  Fossil,  40  species  ?  Lia& 
—  Portlandian.    Europe. 


?  Tancredia,  Lycett,  1850. 

Dedicated  to  Sir  Thomas  Tancred,  Bart.,  founder  of  tho 
Cotteswold  Naturalists*  Club. 

Example,  T.  extensa,  L.    PL  XXI.,  Fig.  22. 

Synonym,  Hettangia,  Turquem. 

Shell  trigonal,  smooth ;  anterior  side  usually  longest ;  cardi- 
nal teeth  2.2,  one  of  them  small ;  a  posterior  lateral  tooth  in 
each  valve;  ligament  external;  muscular  impressions  oval; 
pallial  line  simple. 

Ibesil,  12  Bpeciea.    Lias  —  Bath  Oolilo,    'BTl\»asi,^x"M^^^- 
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DiPLODONTA,  Bronn. 

Etymology i  diplost  twin,  odonta,  teetn. 

Synonymy  Sphserella,  Conrad. 

Type,  D.  lupinus  (Venus)  Brocchi.    PI.  XIX.,  Fig.  9. 

Shell  sub-orbicular,  smooth ;  ligament  double,  rather  long, 
Bub-marginal ;  hinge-teeth  2.2,  of  which  the  anterior  in  the 
left  yalye,  and  posterior  in  the  right,  are  bifid ;  muscular  im- 
pressions polished,  anterior  elongated. 

Animal  with  the  mantle-margins  nearly  plain,  united ;  pedal 
opening  large,  yentral ;  foot  pointed,  hollow ;  palpi  large,  free ; 
^lls  two  on  each  side,  distinct,  the  outer  oyal,  inner  broadest 
in  front,  united  behind ;  branchial  orifice  small,  simple ;  anal 
larger,  with  a  plain  yalye. 

Diatrihution^  40  species.  West  Indies,  Bio,  Britain,  Medi- 
terranean, Bed  Sea,  West  Africa,  India,  Oorea,  Australia,  Cali- 
fornia.   D.  diaphana  (Eelania,  Becluz)  burr^^  in  sand. 

Fossil^  30  species,  Eocene  — .    United  StateapEurope. 

?  Scacchia,  Philippi,  1844 ;  Tellina  elliptica,  Sc.  Shell  minute, 
oyate,  posterior  side  shortest ;  hinge-teeth  1  or  2,  laterals  obso- 
lete ;  ligament  minute ;  cartilage  internal,  in  an  oblong  pit. 
Animal  with  mantle  widely  open ;  siphonal  orifice  single  ;  foot 
compressed,  linguiform ;  palpi  moderate,  oblong.  Distribution, 
2  species.    Mediterranean.    Fossil,  1  species.    Pliocene,  Sicily. 

?  Cyamium,  Philippi,  1843.  0.  Antarcticum,  PI.  XIX., 
Fig.  16.  Shell  oblong;  hinge-teeth,  2.2;  ligament  double; 
cartilage  in  a  triangular  grooye  behind  the  teeth  in  each  yalye. 
Distribution,  3  species.  Patagonia,  Northern  Europe.  Fossil, 
1  species.    Tertiary,  Europe. 

XJngulina,  Daudin. 

Etymology,  unguUna,  like  a  hoof. 

Type,  U.  Oblonga.     PI.  XIX.,  Pig.  10. 

Shell  sub-orbicular ;  ligament  yery  short ;  epidermis  thick, 
wrinkled,  sometimes  black;  hinge- teeth  2.2;  muscular  im- 
pressions long,  rugose. 

Animal  with  the  mantle  open  below,  fringed ;  siphonal  orifice 
single ;  foot  yermi-form,  thickened  at  the  end  and  perforated, 
projecting  from  the  base  of  the  shell  or  folded  up  between  the 
gills ,    palpi   pointed ;    gills  two  on  each  side,   unequal,  the 
external  narrower,  with  a  free  dorsal  border,  inner  widest  in 
^ont 
Dtatrihdion,  4    species.     Seiie>^aX,  ^\sa^\Y^'fl:^^'&,  ^^^iss^^^s^ 
winding  galleries  in  coral. 
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Kellia,  Turton,  1822. 

J^iymologi/y  named  after  Mr.  O'Kelly,  of  Dublin. 

Synonyms,  Lasea  (Leach),  Br.  1827.  Cycladina  (Adansoiiii) 
Cantr.  Bornia  (sub-orbicularis)  Phil.  Poronia  (rubra),  Eecluz 
(not  Willd).     Erycina  (cycladif oralis),  Desh.  (not  Lam.) 

Types,  K.  sub-orbicularis,  Mont.  K.  rubra.  PI.  XDC., 
Fig.  12. 

Wiell  small,  thin,  sub -orbicular,  closed ;  beaks  small ;  margins 
smooth;  ligament  internal,  interrapting  the  margin  (in  K, 
suborhicularis),  or  on  the  thickened  margins  (in  K,  rubra) ; 
cardinal  teeth  1  or  2,  laterals  1 — 1  in  each  valve. 

Animal  with  the  mantle  prolonged  in  front  into  a  respiratory 
canal,  either  complete  (in  K,  suhorbicularis)  or  opening  into  the 
pedal  slit  (in  K,  rubra) ;  foot  strap-shaped,  grooved ;  gills  large, 
two  on  each  side,  united  posteriorly,  the  external  pair  narrower 
and  prolonged  dorsally;  palpi  triangular;  posterior  siphonal 
orifice  single,  ^xhalent. 

The  hinges  of  these  little  shells  are  subject  to  variations, 
which  are  not  constantly  associated  with  the  modifications  of 
the  mantle-openings.  They  creep  about  freely,  and  fix  them- 
selves by  a  byssus  at  pleasure.  K,  rubra  isi  found  in  crevices  of 
rocks  at  high- water  mark,  and  often  in  situations  only  reached 
by  the  spray,  except  at  spring-tides;  other  species  range  as 
deep  as  200  fathoms.  K,  Laperousii  (Chironia),  Desh.  PI.  XIX., 
Fig.  11,  was  obtained,  burrowing  in  sandstone,  feom  deep 
water,  at  Monterey,  California. 

Distribution,  20  species.   Norway — New  Zealand — California. 

Fossil,  20  species.    Eocene — .    United  States,  Europe. 

Sub-genera,  Turtonia  (minuta),  Hanley.  Shell  oblong,  in- 
equilateral, anterior  side  very  short ;  ligament  concealed 
between  the  valves ;  hinge-teeth  2.2.  Animal  with  the 
mantle  open  in  front ;  foot  large,  heeled ;  siphon  single, 
slender,  elongated,  protruded  from  the  long  end  of  the  shell. 
Distribution,  Greenland,  Norway,  Britain.  In  pools  and  cre- 
vices of  rocks  between  tide-marks,  and  in  the  roots  of  sea- 
weeds and  corallines.  Mr.  Thompson  obtained  them  from  the 
stomachs  of  mullets  taken  on  the  north-east  coast  of  Ireland. 

Fythina  (Deshayesiana),  Hinds.     (Myllita,  D'Orb^  ax^^LBjfeRS..^ 

Shell  trigoxLoX,  divaricately  sculptured  •,  AigaTSicrL\»\\A«t:tkS>^.\  ttv^^^ 

voire  with  2  iateral  teeth,  left  mth.  1  coEdimal  ^xi^.  ^\»Xssi:^' 

Distnbuiion,  S  epecies.   New  Ireland,  KMeJtt^^Nia.,  "^^SCvg^^^-^ 

FbMt7,  2  specioB,  Eocene — ,     France,  3^^«t» 

x2 
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MoNTACUTA,  Turton. 

ppdicated  to  Colonel  George  Montagu,  tlie  most  distinguished 
of  the  earlier  English  malacologists. 

Typt^  M.  Bubstriata.    PI.  XIX.,  Fig.  13, 

Blidl  minute,  thin,  oblong,  antei-ior  side  longest ;  hinore-Iine 
notched ;  ligament  internal,  between  2  laminar,  diverging 
teeth  (with  a  minute  ossicle.     Loven.) 

Animal  M^ith  the  mantle  open  in  front;  margins  simple; 
siphonal  orifice  single ;  foot  large  an^l  broad,  grooved. 

The  M(mi(icut(R  moor  themselves  by  a  byssus,  or  walk  freely ; 
M,  suhstriata  has  onlj'  been  found  attached  to  the  spines  of  the  v 
purple  heart-urchin  {Spatangua  purpureus)  in  5 — 90   fathoms. 
M.  bidentata  burrows  in  the  valves  of  dead  oyster-shells. 

Distribution^  3  species.  United  States,  Norway,  Britain, 
.^Bgean. 

Fossily  2  species.     Pliocene — .    Britain. 


Lepton,  Turton. 

Etymology t  lepton^  a  minute  piece  of  money  (from  lepiosy  thin]. 
Synonym  P  Solecardia  (ebumea),  Conrad,  Lower  California. 
Type^  L.  squamosum.    PI.  XIX.,  Fig.  14.    Fig.  256. 
Shell  sub-orbicular,  coLipressed,   smooth,  or  shagreened,  a 
little  opened  at  the  ends  and  longest  behind;  hinge -teeth  0.1 

or  1.1  in  front  of  an  angulr.r 
cartilage  notch;  lateral  teeth 
2.2  and  1.1. 

Animal  with  the  mantle  (w) 

open  in  front,  extending  beyond 

the  shell,  and  bearing  a  fringe 

of  filaments,  of  which   one  in 

^rT^Ka  'i  T  front  (t)  is  veiy  large ;    siphon 

Fig.  258.   Lepton.  /\    •       i  -n    I_  ■•      •:! 

(s )  smgle,  gills  two  on  each  side, 
separate ;  foot  (/)  thick,  tapering,  heeled  and  grooved,  form- 
ing a  sole  or  creeping  disk.     (Alder.) 

Sub-genus,    Scintilla  (Cumingi),  Desh.   1856.     Small   shells 
resembling   Lepton ;    minutely    punctate ;    ligament  internal, 
oblique;   hinge-teeth  1.  2;  posterior  laterals  1.   2.    Liatrihu- 
ii'on,  37  species  (?),  Philippines,  "Noxth.  Australia,  Panama. 
-DtsfribiUion^    50    species.      "United.  ^\a.\fea,  "^YsXaSoi^  ^-^sccu 
Laminarian  and  Corallino  Zono.s. 
^oss/l,  6  species.     Pliocene—.    TJnile^^Wt^^,^T^\saai. 
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Qaleomma,  Tm-ton. 

Synonyms f  Hiatella,  Costa  (not  Daud.) ;  Parthenopea,  Scacchi 
(not  Fahr). 

TypCf  G.  Turtoni,  PI.  XIX.,  Fig.  15.     {Oaleey  weasel,  omma, 

eye.) 

Shell  thin,^  oval,  equilateral,  gaping  widely  below ;  invested 
with  a  thick,  fibrous  epidermis;  beaks  minute;  ligament 
internal;  teeth  0.1  r 

Animal  with  the  mantle-lobes  united  behLid  and  pierced 
with  one  siphonal  orifice,  margins  double,  the  inner  with  a  row 
of  eye-like  tubercles;  gills  large,  sub-equal,  united  behind; 
lips  large,  palpi  lanceolate,  plaited;  foot  long,  compressed, 
with  a  narrow  flat  sole. 

The  Oaleomma  spins  a  byssus,  but  breaks  from  its  mooring 
at  will  and  creeps  about  like,  a  snail,  spreading  out  its  valves 
nearly  flat.     (Clarke.) 

Biairibution,  14  species.  Britain,  Mediterranean,  Mauritius, 
Pacific. 

Fossil,  1  species.    Pliocene — .    Sicily. 

Family  XII.— Cycladid-e. 

Shell  sub -orbicular,  closed;  ligament  external;  epidermis 
thick,  homy ;  umboneg  of  aged  shells  eroded ;  hinge  with  car- 
dinal and  lateral  teeth;  pallial  line  simple,  or  with  a  very 
small  inflection. 

Animal  with  mantle  open  in  front,  margins  plain ;  siphons 
(1  or  2)  more  or  less  united,  orifices  usually  plain ;  giUs  2  on 
each  side,  large  unequal,  imited  posteriorly ;  palpi  lanceolate ; 
foot  large,  tongue-shaped. 

AU  the  shells  of  this  family  were  formerly  included  in  the 
genus  Cyclas,  a  name  now  retained  for  tho^  small  species  inha- 
biting the  rivers  of  the  north  temperate  zone ;  the  Cyrence  are 
found  in  warmer  regions,  on  the  shores  of  creeks  and  in  brackish 
water,  where  they  are  gregarious,  burying  vertically  in  the 
mud,  and  often  associated  with  members  of  marine  genera. 

Cycilas,  Brugui^i^e. 

Etymology f  huJdaSy  orbicular. 
Tyj^e,  0.  Cornea.    PL  XIX.,  Fig,  11. 

Synoni/ms,  Sjjhserium,  Scop,    Pisum,  "^^cilt^i.  VjvQ.^'Vi>i   *\&?aar 
ouUum,  Link, 


4^2  MANUAL   OF    THE    MOLlts^A. 

Shell  ihin,  ventricose,  nearly  equilateral;  cardinal  teeth  2.1, 
minute,  laterals  1 — 1 :  2 — 2,  elongated,  compressed. 

Animal  ovb-viviparous ;  siphons  partly  united,  anal  shortest, 
orifices  plain,  gills  very  large,  the  outer  smallest,  with  a  dorsal 
flap ;  palpi  small  and  pointed. 

The  fiy  of  Cyclas  are  hatched  in  the  internal  branchiae,  they 
are  few  in  number  and  very  unequal  in  size;  a  full-grown 
C.  cornea  has  about  6  in  each  gill ;  the  largest  being  -g^  to  ^  the 
length  of  the  parent.  The  young  Cyclades  and  Fisidia  are  very 
active,  climbing  about  submerged  plants  and  often  suspending 
themselves  by  byssal  threads ;  the  stiiated  gills  and  pulsating 
heart  are  easily  seen  through  the  shell. 


s 

I 

Fig.  257.  Pisidium  amnictim,  -f,  with  its  foot  protruded. 

Sub-genera,  Pisidiuniy  Pfr.  P.  amnicum,  PI.  XIX.,  Fig.  18. 
Shell  inequilateral,  anterior  side  longest ;  teeth  stronger  than  in 
Cyclas,  Animal  with  a  single,  small,  excurrent  siphon ;  bran- 
chial and  pedal  orifices  con'fiuent. 

Distribution,  60  species.  United  States,  South  America, 
Greenland,  Norway,  Sicily,  Algeria,  Cape,  India,  Caspian, 
,  Britain. 

Fossil,  38  species.    Wealden — .    Europe. 

Cyrena,  Lamarck. 

Etymology y  Cyrene,  a  nymph. 
Type,  C.  cyprinoides,  PI.  XIX.,  Pig.  20. 
Shell   oval,   strong,    covered  with  thick,  rough  epidermis; 
ligament  thick  and  prominent ;  hinge-teeth  3.3,  laterals  1 — 1 
in  each  valve ;  pallial  line  slightly  sinuated. 

Animal  (of  type)  with  the  mantle  open  in  front  and  below, 
margins  plain;  siphons  short,  orifices  fringed;  gills  unequal, 
square  in  front,  plaited,  inner  lamina  free  at  base ;  palpi  lanceo- 
hte;  footBia:ong,  tongue-shaped. 
Sud'ffenera,    Cm^hicula,  MuhAf.      C,    couaoVnua,  PL   XIX., 
J^ig.  21.     Shell  orbiculaT,   couceuWicaL^l  tertQj\R^,  ^-^-L^tscwiv^ 
polished;  lateral  teeth  elongate,  fe\,Y\».\,^^ ^cx^^^. 
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BaiUaay  Gi*ay.    Anterior  lateral  teeth  short ;  under  ones  long. 

Vdorita,  Gray.    Anterior  laterals  thick  and  triangular. 

Dtstrtbidiorif  130  species.  Tropical  America  (eastern),  Egypt, 
India,  China,  Australia,  Pacific  Islands.  •  In  the  mud  of  rivers, 
and  in  mangrove  swamps,  usually  near  the  coast.  C  consohrina 
ranges  from  Egypt  to  Cashmere  and  China,  and  is  found,  fossil 
in  the  Pliocene  formations  of  England,*  Belgium,  and  Sicily. 

Foml,  105  species.    Wealden — .    Eurone,  United  States. 

P  Cybenoides,  Joannis. 

Synonym,  Cyrenella,  Desh, 

Type,  C.  Dupontii,  PI.  XIX.,  Fig.  19. 

Shell  orbicular,  ventricose,  thin,  eroded  at  the  beaks;  epi- 
dermis dark  olive ;  ligament  external,  prominent,  elongated ; 
cardinal  teeth  3.2,  the  central  tooth  of  the  right  valve  bifid ; 
muscular  impressions  long,  narrow ;  pallial  line  simple. 

Animal  with  the  mantle  open  in  front  and  below,  margin 
simple,  siphons  short,  imited;  palpi  moderate,  narrow;  gills 
very  unequal,  narrow,  imited  behind ;  foot  cylindrical  elongated. 

DUtrihutiony  4  species.  Biver  Senegal.  The  marine  species 
are  Dyplodontod, 

Fossil,  1  species.    Europe, 

Family  XIII.— OYPRmiDJE. 

Shell  regular,  equivalve,  oval  or  elongated;  valves  closet 
BoM;  epidermis  thick  and  dark;. ligament  external,  conspicu- 
ous; cardinal  teeth  1 — 3  in  each  valve,  and  usually  a  posterior 
lateral  tooth ;  pedal  scars  close  to,  or  confiuent  with,  the 
adductors ;  pallial  line  simple. 

Animal  with  the  mantle-lobes  united  posteriorly  by  a  curtain, 
pierced  with  two  siphonal  orifices ;  foot  thick,  tongue-shaped ; 
gills  2  on  each  side,  large,  unequal,  united  behind,  forming  a 
complete  partition ;  palpi  moderate,  lanceolate. 

One  half  the  genera  of  this  family  are  extinct,  and  the  rest 
(excepting  Circe)  were  more  abundant  in  former  periods  than  at 
the  present  time.  Cyprina  and  Aatarte  are  boreal  forms ;  Ctrce 
and  Cardita  abound  in  the  Southern  seas. 

Cyprina,  Lamarck. 

Etymology,  Kuprinos  {from.  Kupris),  related  to  V«ftaa» 
Type,  0.  Islandica,  PI.  XIX.,  Eig.  "i^. 

*AMocIated  with   the   bones   of    JSlephts  meridionaiu,   ICK\noc«fw  \«p\.wVB»» 
Hastodon  Arvemensis,  Hippopotamus  mcfQor,  ^c. 
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Synonym^  Arctica,  Schum.  .  • 

Shell  oyal,  large  and  strong,  with  usually  an  oblique  line  or 
angle  on  the  posterior  side  of  each  valve ;  epidciTois  thick  -and 
dark;  ligament  prominent,  umbones  oblique;  no  lunule; 
cardinal  teeth  2.2,  laterals  0 — 1,  1 — 0;  muscular  impressions 
oval,  polished ;  pallial  sinus  obsolete. 

Animal  with  the  mantle  open  in  front  and  below,  margins 
plain;  siphonal  orifices  close  together,  fringed,  slightly  pio- 
jecting ;  outer  gills  semilunar,  inner  truncated  in  front. 

The  principal  hinge-tooth  in  the  right  valve  of  Cyprina 
represents  the  second  and  third  in  Venus  and  Cytherea;  the 
second  tooth  of  the  lefb  valve  is  consequently  obsolete. 

Distributiorif  0»  Islandica  ranges  from  Greenland  and  the 
United  States  to  the  Icy  Sea,  Norway,  and  England ;  in  5 — 80 
fathoms  water.  It  occurs  fossil  in  Sicily  and  Piedmont,  b;^t  not 
alive  in  the  Mediterranean. 

i^06«t7,  90  species.     (D'Orbigny.)    Muschelkalk — .    Europe. 

CiBCE,  Schumacher. 

Etymology y  in  Greek  mjrthology  a  celebrated  enchantress. 

Example^  0.  corrugata,  PI.  XX.,  Fig.  2. 

Synonym^  Paphia  (undulata),  Lamarck.* 

Shell  sub-orbicular,  compressed,  thick,  often  sculptured  with 
diverging  striae;  umbones  flat;  lunule  distinct;  ligament 
nearly  concealed  f  margins  smooth ;  hinge-teeth  3:3 ;  laterals 
obscure ;  pallial  line  entire. 

Animal  (of  G,  minima)  with  the  mantle  open,  margins  denti- 
culate, siphonal  orifices  close  together,  scarcely  projecting, 
fringed ;  foot  large,  heeled  ;  palpi  long  and  narrow,  Eanges 
from  8 — 50  fathoms.     (Forbes.) 

Diatributtan,  40  species.  Australia,  India,  Bed  Sea,  Canaries, 
Britain. 

AsTAETE,  Sowerby,  1816. 

Synonym,  Crassina,  Lamarck.  Tridonta,  Schum.  Goodallia, 
Turton. 

ExampUy  A.  sulcata,  PI.  XX.,  Fig.  1.    A.  borealis,  Fig.  258. 
[Astartey  the  Syrian  Venus.) 
Shell  sub-orbicular,  compressed,  thick^  smooth  or  concen- 

•  This  name  was  employed  by  Bolten,  in  1798,  for  sp.  of  Venerida,  and  by  Lamarck, 
in  1801,  for  Venus  divaricata,  Chemn.  (.  Circe  divaricata  and  Crassatella  contraria), 
and  Mesodeana  glahratum.  In  1808,  ¥a\)ncVi»  waio^fcCL  Vix^  xi»scife  lot «.  ^eq\vq  of  bntter- 
&e»^  in  which  eenae  it  is  now  widely  emp\oyed,\vav\xv%\i«ie\i  «Sa«Q.^OTA^\rs'V«oiaMak.\B. 
Ais  later  works,  and  by  all  succeeding  mala.co\oR\a\B. 
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trically  fiu'rowod;  lunulo  impressed;  ligament  extei-nal;  epi- 
dermis dark;  hinge-teeih  2.2,  the  ciiterior  tootl  of  tho  ligit 
%  alve  large  and  fiick ;  anterior  pedal  scar  distinct ;  pallial  line 
eimplo. 

Am'Tnalvith  mantle  open;  margins  plain  or  slightly  fringed; ' 
-  siphocal  orifices  simple ;  foot  modera.te,  tongue-sliaped  ;  lips 
large,  palpi  lanceolate ;  gilia  nearly  equal,  united  behind,  and 
attached  to  the  siphonal  band. 

The  animal  oSAstartc  borealia  is  shown  in  Fig.  258 :  mantle- 
margins  free,  plain,  slightly  cirraied  in  the  branchial  region ; 
united  posteriorly  by  tho  branchial  septum,  forming  a  single 
oxciirrent  orifice  ;  pedal  muscles  {j>  p),  distinct  from  adductors ; 
gills  flat,  finely  striated,  destitute  of  internal  partitions;  outer 


lit'.  MS.   -^ 

gill  naiTOW,  elliptical,  w-ith  a  simple  morgin ;  inner  gill  grooycJ, 
conducting  to  the  mouih, 

DiHrilvtion,  20  species.  Echring's  Straits,  Wellington  Chan- 
nel, Kara  Sea,  Ochotsk,  TJnited  States,  Koi-way,  Britain, 
Canaries,  ^gean  (30—112  fathoms). 

Fossil,  285  species.  Carb.  — ,  North  and  South  America 
Europe,  Thibet. 

P  Diip'tari'a.  Wood;  TelUna  digtlaria,  Lower  Mediterranean. 

Fotail,  Pliocene,  Dritain, 

GotrLDiA,  C,  B.  Adams. 

S/iell  minaio.  triangular,  fui-vo-sei  ■  \iQSo  'i^-'^  A-»'.1■>*■t■^'«* 
lateral  teotb ;  pallial  line  simple. 
Ihi^rfiuiion,  7  species.     Panama, '^©et'^'^-^'^'  " 
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Crass AtELLA,  Lanmrck. 

iSyiioJiynw,  Ptyclioiaya,  Ag.    Paphia  (Lamarck,  part)  i:tolsy< 

Tvpe,  C.  ponderosa,  PI,  XXI.,  Fig.  4.  C.  pulchra,  Fig.  269 
r    EtymoloQij,  craasua,  thitk. 

Shell  solid,  ventricose,  attenuated  behind,  smooth  or  cou- 
centrically  furrowed  ;  lunule  distinct ;  ligament  iatemol ; 
margin  emooth  or  denticulated ;  pallial  line  gimple ;  hingo- 
teeth  1.2,  striated,  in  fi'oat  of  cartilage  pit ;  lateral  teeth  0 — 1, 
1—0;  adductor  improaaiona  deop,  rounded;  pedal  small, 
d'Btinct. 

Auimal  with  mantle-lobes  united  only  by  the  branchial 
septum;  inhaleut  margins  cirrated ;  foot  moderate,  compressed, 
triangular  groored;  gilla  smooth,  unequal,  outer  somi-lunar, 
inner  widest  in  fi-oiit ;  palpi  triangular. 


In  Crasmtnlla pulchra  the  animal  ifl  like  Aatarle;  foot  lingui- 
form,  slightly  grooved;  palpi  short  and  brood,  few-plaited; 
outer  gill  narrower  in  front. 

DiitTibution,  34  species.  Australia,  New  Zealand,  Philippines, 
India,  West  Africa,  Canaries,  Bi-azil. 

Fodail,  61  species.  Neocomian  — .  Patagonia,  United  Stat«s, 
Europe. 

IsOCABDlA,  LamatcV.    "Seatl-toctla. 

Seimiologjj,  iaOB,  like,  carAia,  tiift^coil. 
STs^,  I.  cor.     PI.  XX.,  Y\%.  3- 
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SijtionijTni,  GIobetus,  Poli ;  Buoardium,  Mnhlfeldt ;  Fecuhiolia, 

Shell  coi'dato,  Tentricose ;  timbonea  distant,  Bub-epiral ; 
ligament  eiteraal ;  hinge-teeth  2.2 ;  laterals  1 — 1  in  each  valva, 
the  anterior  sometimes  obsolete. 

Animal  with  the  mantle  open  in  front ;  foot  triangular, 
pointed,  compressed;  aiphonal  orifices  close  together,  fringed; 
palpi  long  and  narrow;  gills  very  large,  nearly  equal. 


The  heart-cockle  burrows  in  sand,  by  means  of  its  foot  {/) 
leaving  only  the  siphonal  openings  exposed.     (Bulwei.) 
Distrihulion,  5  species.  Britain,  Mediterranean,  China,  Japan. 
Fottil,  90  species.     Trias  — .     United  States,  Europe,  South 

The  Jsocardia- shaped  fossils  of  the  old  rocks  belong  to  the 
genera  CaTdiomorpha  and  leo-arca ;  many  of  those  in  the 
Oolites  to  Ctromya.  Costs  of  true  laocardia:  have  only  two 
transverse  dental  folds  between  the  beaks,  and  no  longitudinal 

fiuTOWB. 

CSFBtCAKniA.,  Lamarck. 

Example,  C.  obesa,  PI.  XX.,  Fig.  4.     C.  rostrata,  Fig.  261. 

Synonyms,  Trapezium,  Humph.    Lihitina,  Sch. 

Bk^l  oblong,   with    on   oblique   posterior  ridge;    nmbonea 

anterior  depressed;  ligament  Qxternel,  m  ftae^  wA  -osssxiriw 

gtoovea;  caniinal  teeth  2.2,  Utetals  1— \  in.  e«dfi.N^^a^ws»^ 

dmea  obscure ;  musculftr  impremona  (c^bX  VyS.  "o^Q  <Sisi»ssa. 

pitUial  line  sim^e. 
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Animal  (of  C,  soknoidee)  with  mantle-lobes  united,  drrattd 
behind;  pedal  opening  moderate ;  foot  small,  compressed,  witli 
a  largebyssal  pore  near  the  heel ;  siphons  short,  conical,  imeqiial, 
cirrated  externally ;  orifices  fringed ;  palpi  small ;  gills  tmequal, 
the  outer  narrower  and  shorter,  deeply  lamellated,  united 
posteriorly,  the  inner  prolonged  between  the  palpi. 
Animal  of  Ci/pricardia  roatrata,  Lamarck,  Philippines  (Fig. 

300),  with  mantle-lobes  united, 
and  covered  with  wrinkled  epi^ 
dermis ;  siphonal  orifices  fringed; 
gills  deeply  plicated,  anterior 
part  of  the  outer  gill  untied  to 
the  inner ;  dorsal  border  narrow, 
plaited ;  adductor  muscles  of  two . 

Fig.  361.  Cypricardia.  elements. 

Distribution,  13  species.  Bed  Sea,  India,  and  Australia.  In 
crevices  of  rock  and  coral. 

Fosailf  60  species.  Lower  Silurian  ->— ,  North  America  and 
Europe. 

?  Suh-genera.  CoralliopJiaga,  Bl.  C.  coralliophaga,  Lamarck. 
Shell  long,  cylindrical,  thin,  slightly  gaping  behind;  hinge- 
teeth  2.2,  and  a  laminar  posterior  tooth ;  pallial  line  with  a  wide 
and  shallow  sinus.  Distributiony  5  species.  Mediterranean,  in 
the  burrows  of  the  Lithodomtca  ;  sometimes  two  or  three  dead 
shells  are  found  one  within  the  other,  besides  the  original  owner 
of  the  cell ;  South  Sea. 

?  Cypricardites,  Conrad  (part).  An.  Geol.  Eep.,  1841.  (San- 
guinolites,  M*Coy.)  Employed  for  Cjrpricardia-shaped  shells  of 
the  palaeozoic  rocks ;  some  of  them  are  more  nearly  related  to 
Modiola  (v.  Modiolopsis,  p.  422),  but  they  bear  no  resemblance 
to  Sa/nguinolaria,  • 

Ooniophora,  Phillips,  1848.  Cypricardia  cymbaeformis,  Sby* 
Upper  Silurian,  Britain  {Mytilidce  ?). 

PLEimopHOETTS,  King,  1848. 

Type,  P.  costatus,  Brown.  Permian,  England.  (Pal.  Trans., 
1850.     H.  XV.,  Pigs.  13—20.) 

Syrionyma  ?  Cleidophorus,  Hall  (cast  only).  Unionites,  Wissm. 
?  Mseonia,  Dana. 

SJiell  oblong ;  dorsal  area  defined  by  a  line,  or  keel ;  umbones 
anterior,   depressed;   hinge-teeth  2.2;  laterals  1.1;  elongated 
posterior;  anterior  adductor  impTeBsiou  ^<a«^,^S5Ga.^^'aiSk!ll'^Qdal 
scar  close  to  it,  and  bounded  posl^xioxVy  Vj  %.  ^Xxwi^t^  ^s^-^a^^Q&ss 
^'^S^e;  pallial  line  simple. 
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?  Stib'genus.  Bedonia,  Eouault,  Bull  Soc.  Geol.,  8,  362.  Shell 
oval,  tmnid ;  hinge  with  cardinal  and  posterior  teeth  ;  anterior 
adductor  bounded  by  a  ridge.  Fossil,  Lower  Silurian,  Brittany, 
Portugal.     (Sharpe.) 

Fossil,  5  species.  Lower  Silurian — ^Trias.  United  States, 
Europe,  New  South  Wales,  Tasmania. 

f  Cabdiua,  Deshayes. 

TypSy  0.  semisulcata,  PL  XVIIL,  Fig.  18. 

Synonym,  Hemicyolonosta,  Deshayes. 

SJiell  oblong,  yentricose,  cordate;  beaks  prominent,  sub- 
spiral  ;  hinge  with  a  small  tooth  and  dental  pit  in  each  valve ; 
ligament  partly  internal  contained  in  a  spoon-shaped  inflection ; 
anterior  muscular  scar  long,  with  a  pedal  scar  above ;  posteiior 
adductor  impression  on  a  prominent  sub-spiral  plate;  pallial 
line  simple. 

Distribution,  2  species.    Chinese  Sea,  Moluccas. 

Fossil,  2  species.    Eocene — .    Prance,  Piedmont. 

Megalodon,  J.  Sowerby. 

Type,  M.  cucullatus,  PI.  XLS.,  Pig.  19.  {Megas,  large,  odous, 
tooth.) 

Shell  oblong,  smooth  or  keeled;  ligament  external;  hinge- 
teeth  1.2,  thick;  laterals  1.1,  posterior;  anterior  adductor 
impression  deep,  with  a  raised  margin,  and  a  small  pedal  scar 
behind  it. 

In  the  typical  species  the  beaks  are  sub-spiral,  the  lateral 
teeth  obscure,  and  the  posterior  adductors  boimded  by  prominent 
ridges. 

Fossil,  14  species.  Upper  Silurian — ^Devonian.  United  States, 
Europe. 

Sub-genera,  ?  Ooldfussia  (nautiloides),  Castlenau.  Umbones 
spiral;  anterior  side  concentrically  furrowed;  posterior  side 
with  two  oblique  ridges.    Fossil,  Silurian,  United  States. 

Megaloma  (Canadensis),  Hall,  1852.  Upper  Silfirian,  Canada. 
Umbones  very  thick,  hinge-teeth  rugged,  almost  obliterated 
with  age;  posterior  lateral  teeth  1.1 ;  no  muscular  ridges. 

Pachydomtjs  (Morris),  J.  Sowerby. 

Etymol^y, pctchua,  thick,  dcmioa,  "house. 

Synonyms,    Astartila,    Dana.      ?  C\^oVi\a    ^igcvaSs^.  ^sssj«. 
?  PyrainxiB  (eUipticvLB),  D.  =Notomya,  "^'Oo^ . 
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Type,  P.  globosus  (Megadesmus),  J.  Sowerby,  in  Mitchell'd 
Australia. 

Shell  oval,  ventricose,  very  thick ;  ligament  large,  external ; . 
lunette  more  or  less  distinct ;  hinge-line  sunk ;  teeth  1  or  2  {jf) 
in  each  valve ;  adductor  impressions  deep ;  anterior  pedal  scar 
distinct ;  pallial  line  broad  and  simple,  or  with  a  very  shallow 
sinus. 

Fossil,  5  species.  Devonian  ?    New  South  Wales,  Tasmania. 

Pachybisma,  Morris  and  Lycett. 

Etymology y  pachiM,  thick,  ereisma^  support. 

Type,  P.  grande,  Morrisand  Lycett.  Great  Oolite  (Bathonian), 
Minchinhampton. 

Shdl  cordate,  with  large  sub-spiral  beaks ;  valves  very  thick 
near  the  umbones,  obliquely  keeled;  hinge  with  one  thick 
conical  tooth  (behind  the  dental  pit,  in  the  right  valve),  a  small 
lateral  tooth  closo  to  the  deep  and  oval  anterior  adductor,  and  a 
posterior  lateral- tooth  (or  muscular  lamina  ?) ;  ligamental  plates 
short  and  deep. 

Opis,  Defrance. 

EonampUf  0.  lunulata,  PI.  XIX.,  Pig.  24.  {Opis,  a  name  of 
Artemis.) 

Shell  strong,  ventricose,  cordiform,  obliquely  keeled ;  beaks 
prominent,  incurved,  or  sub-spiral;  cardinal  teeth  1.1 ;  lunule 
distinct. 

Fossil,  42  species.    Trias — Chalk.    Europe. 

Cahdhoa,  Agassiz. 

Etymology y  cardo-inisy  a  hinge. 

Type,  C.  Listen,  PL  XIX.,  Fig.  23. 

Synonyms y  Thalassides,  Berger,  1833  (no  description).  Sine- 
muria,  Christol.  Pachyodon,  Stutch.  (not  Meyer  nor  Schum). 
Pronoe,  Agassiz. 

Shell  oval  or  oblong,  attenuated  posteriorly,  compressed, 
strong,  not  pearly,  marked  by  lines  of  growth ;  ligament 
external;  cardinal  teeth  obscure,  laterals  1—0,  0 — 1,  remote, 
prominent ;  adductor  impressions  deep ;  pallial  line  simple. 

i^06«i7,  71  species.  Silurian — ^Inferior Oolite.  Europe;  along 
with  marine  shells. 

Suh'^envs?  Anthracosia,  King,  1844;  Unio  sub-constrictus, 
Sowerby,     ('Oarbonicola,  M* Coy ,  l^o^ .^   TSTg^ct  '^^\rr^\v— ^^srb . 
40  species.     They  occur  in  tke  valoaibAft  iBu-^eta  tA  ^S^-^-Yt^Tj^vssw?! 
called  '^mussel-bands,"   associated  mtYi  NauUU,  1>1%c\wr,^. 
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In  Derby sliiro  the  mussel-baiid  is  wrouglit,  like  marble,  into 
vases. 

?  MYOCO^x^A,  J.  Sowerby. 

Type,  M.  crassa,  PI.  XIX.,  Fig.  25.  (i¥ya,  mussel,  concha ^ 
sbeli.) 

Shell  oblong,  thick,  with  nearly  terminal  depressed  nmbones ; 
ligament  external,  supported  by  long,  narrow,  appressed  plates ; 
hinge  thick,  with  an  oblique  tooth  in  the  right  valve ;  anterior 
muscular  impression  round  and  deep,  with  a  small  pedal  scar 
behind  it;  posterior  impression  large,  single;  pallial  line 
simple. 

This  shell,  which  is  not  nacreous  inside,  is  distinguished  fl^om 
any  of  the  Mytilidce  by  the  form  of  its  ligamental  plates  and 
muscular  impressions;  the  hinge-tooth  is  usually  overgrown 
and  nearly  obliterated  by  the  hinge-margin,  as  in  aged  examples 
of  Cardita  orbicularis  and  Cypricardia  vellicata. 

Fossil,  26  species.     Permian — Miocene.     (D'Orb.)    Europe. 

Sub-genua,  ?  Hippopodium  (ponderosum,  Sowerby),  Coney beare. 
Lias,  Europe.  Shell  oblocg,  thick,  ventricose ;  umbones  large ; 
ligament  external ;  ventral  margin  sinuated ;  hinge  with  one 
thick,  oblique  tooth *in  each  valve,  sometimes  nearly  .obsolete ; 
pallial  line  simple;  anterior  muscular  scar  deep.  Thii  shell 
appears  to  be  a  ponderous  form  of  Cypricardia  or  Cardita ;  it  is 
a  characteristic  fossil  of  the  English  Lias,  but  only  very  aged 
examples  have  been  found. 

Cardita,  Brugui^re. 

Synonyms,  Mytilicardia  and  Cardiocardita  (ajar),  Bl.  Ai-cinella, 
Oken. 

Type,  0.  calyculata,  PI.  XX.,  Fig.  o. 

Etymology,  cardia,  the  heart. 

Shell  oblong,  radiately  ribbed;  ligament  external;  margins 
toothed;  hinge -teeth  1.2,  and  an  elongated  posterior  tooth; 
pallial  line  simple ;  anterior  pedal  scar  close  to  adductor. 

Animal  with  the  mantle-lobes  free,  except  between  the 
siphonal  orifices ;  branchial  margin  with  conspicuous  cirri :  foot 
rounded  and  grooved,  spinning  a  byssus;  labial  palpi  short, 
triangular,  plaited ;  gills  roimded  in  front,  tapering  behind,  and 
united  togetiicr,  the  outer  pair  narrowest. 

(7.  pectunculus,   Bruguiere,  {Mytilicardia^  Bla.l\!L^i^yia\^ V^^&»  "ks^ 
anterior  tooth.     C  concamerata,  Blra.gvn.^\^,  ^owxA  ^  ^Os^^^^'^^ 
has  a  remarkahJe  cup-like  infl.ectioii  oi  \hft  -s^T^XxeiX  xsv^^sg^s^  ^ 
each  valve. 
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Sul-genuB,  Vetiericardia,  Lamarck.  V.  ajar,  PI.  XX.,  Fig.  6. 
Shell  cordate,  ventricose ;  hinge  without  lateral  teeth.  Animal 
locomotive,  with  a  sickle-shaped  foot  like  the  cockles. 

DistrihutioUy  54  species.  Chiefly  in  tropical  seas,  on  rocky 
bottoms  and  in  shallow  water ;  the  Venericardice  on  coarse  sand 
and  sandy  mud.  West  Indies,  United  States,  West  Africa, 
Mediterranean,  Bed  Sea,  India,  China,  Australia,  New  Zealand, 
Pacific,  West  America.  0.  horealia,  Conrad,  inhabits  the  sea  of 
Ochotsk ;  C.  ahyssicolay  Hinds,  ranges  to  100  fathoms ;  C, 
squamosa^  to  150  fathoms. 

Fossil f  170  species.  Trias — .  United  States,  Patagonia 
Europe,  Southern  India. 

?  Vebticobdia,  Seai-les  Wood,  1844. 

Synony))i$y  Hippagus,  Philippi,  not  Lea.  Trigonulina,  D'Orb. 
( Verticordia,  a  name  of  Venus.) 

Type,  V.  cardiiformis  (Wood,  in  Sby.  Min.  Con.),  PL  XVII., 
rig.  26. 

Shell  sub-orbicular,  with  radiating  ribs;  beaks  sub-spiral; 
margins  denticulated ;  interior  brilliantly  pearly ;  right  valve 
with  1  prominent  cardinal  tooth;  adductor  scars  2,  faint; 
pallial  line  simple ;  ligament  internal,  oblique ;  epidermis  dark 
brown. 

Bistribiition,  2  species.  China  Sea  (Adams) ;  Mediterranean  ? 
(Forbes."^ 

Fossil,  2  species.    Miocene — .    Britain,  Sicily. 

Hippagus  isocardioides,  Lea,  1833,  Eocene,  Alabama,  is  eden- 
tulous. Trigonulina  omata,  D'Orbigny,  Jamaica,  has  hinge- 
teeth  2.2 ;  right  valve  with  a  long  posterior 'tooth.  Epidermis 
of  large  nucleated  cells,  as  in  TrigoniadoSf  to  which  family  it 
undoubtedly  belong 

Section  6. — ^Sinu-pallialia. 
Respiratory  siphons  long  ;  pallial  line  siniiaied. 

Family  XIV.— Venertdje. 

Shell  regular,  closed,  sub-orbicular,  or  oblong ;  ligament 
external ;  hinge  with  usually  3  diverging  teeth  in  each  valve ; 
muscular  impressions  oval,  polished ;  pallial  lino  sinuated. 

Animal  free,  locomotive,    rarely  byssiferous  or  burrowing; 
mantle  with  a  rather  large  anterioT  oi^^Tmi^;  siphons  unequal, 
united  more  or  less;    foot  longuiionxi,  «iT£i^x^^'^^^  ^aa^^^^;Yss>L^A 
grooved;  palpi  moderate,  tiiaiiS^W%i^om\.e^\>ix^^^3Dc^ 
^^^-quadrate,  united  posterioxVy. 
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The  ahells  of  tliis  tribe  are  remarkable  for  the  elegance  of 
their  forms  and  colours ;  they  are  frequently  ornamented  with 
chevron-shaped  lines.  Their  texture  is  very  hard,  all  traces  of 
structure  being  usually  obliterated.  The  Veneridce  appeared  first 
in  the  Ooii'-K  period,  and  have  attained  their  greatest  develop- 
ment at  ttir  present  time ;  they  are  found  m  all  seas,  but  most 
abundanay  in  the  f  j'OImcb.  " 

Venus,  L. 

Synonyms,  Merceneria,  Antigone,  and  Anomalocardia  (fiexuosa) 
Schum,  Chione,  Megerle  (not  Scop.).  Erycina  (carioides), 
Lamarck,  1818. 

Type,  V.  paphia,  L.    PI.  XX.,  Fig.  7. 

Shell  thick,  ovate,  smooth,  sulcated,  or  cancellated ;  margins 
minutely  crenulated ;  cardinal  teeth  3 — 3 ;  pallial  sinus  small, 
angular ;  ligament  prominent ;  lunule  distinct. 

Animal  with  mantle-margins  fringed ;  siphons  unequal,  more 
or  less  separate;  branchial  orifice  sometimes  doubly  fringed, 
the  outer  pinnate;  anal  orifice  with  a  simple  fringe  and 
tubular  valve ;  foot  tongue-shaped ;  palpi  small,  lanceolate. 

F.  iextiliSf  and  other  elongated  species,  have  a  deep  pallial 
sinus ;  V.  gemma  (Totten)  has  a  very  deep  angular  sinus,  Hko 
Artemis;  V,  reticulata  has  bifid  teeth,  like  Tapes;  F.  tridac" 
noides,  a  fossil  of  the  United  States,  has  massive  valves,  ribbed 
like  the  clam-shell.  The  North  American  Indians  used  to 
make  coinage  {wampum)  of  the  sea-worn  fragments  of  Venus 
mercenaria,  by  perforating  and  stringing  them  on  leather 
thongs. 

Distribution,  176  species.  World-wide.  Low  water — 140 
fathoms.  F.  astartoides,  Behrings*  Sea.  F.  verrucosa,  Britain, 
Mediterranean,  Senegal,  Cape,  Red  Sea :  Australia  ? 

Fossil,  200  species.  Oolites — .  Patagonia,  United  States, 
Europe,  India. 

?  Volupia  rugosa,  (Defrance,  1829.)  Shell  minute,  Isocardia- 
shaped,  concentrically  nbbed,  with  a  large  limule.  Eocene^ 
Hauteville. 

Saxidomus  (Nuttalli),  Oonrad.  Oval,  solid,  with  tumid  un^- 
bones;  lunule  0;  teeth  3 — 4,  unequal,  the  central  bifid; 
pallial  sinus  large. 

Distribution,  8  species.    India,  Australia,  "West  America. 

CYTHEKEA,  liOUi, 

Etymology,  Cytherea^  from  CJytlieTa,  an  3£i^«&«».'Q.\3^^isA.- 
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Synonyms,  Meretrix,  Gray.  Dione,  Megerle.  Oryptogramma, 
Morch. 

ExamjpleSf  0.  dione,  PI.  XX.,  Fig.  8.  C.  chione,  Fig.  14, 
p.  26. 

Shdl  like  Venm;  margins  simple;  hinge  ydih  3  cardinal 
teoth  and  an  anterior  tooth  beneath  the  lunule ;  pallial  sinus 
moderate,  angular. 

Animal  with  plain  mantle-margins ;  siphons  united  half-way. 

Distrihutiony  same  as  Venus,    Becent  113  species. 

Fossil,  80  species. 

Meroe,  Schum. 

Etymology,  Meroe,  an  island  of  the  Nile. 

Synonyms,  Cuneus  (part)  Megerle  (not  Da  Costa).  Sunetta, 
Link. 

Type,  M.  picta  (=Venus  Meroe,  L.  Donax,  Deshayes). 
PI.  XX.,  Fig.  9. 

Shell  oval,  compressed;  anterior  side  rather  longest;  hinge 
with  3  cardinal  teeth,  and  a  long  narrow  anterior  tooth ;  lunule 
lanceolate ;  ligament  in  a  deep  escutcheon. 

DistrihtUion,  11  species.    Senegal,  India,  Japan,  Australia. 

Teigona,  Muhlfeldt. 

Etymology,  trigonos,  three-cornered. 

Type,  T.  tripla,  PL  XX.,  Fig.  10. 

6'^e// trigonal,  wedge-shaped,  sub-equilateral;  ligament  short, 
prominent;  cardinal  teeth  3 — 4,  anterior  \  remote;  pallial 
sinus  rounded,  horizontal. 

Distribution,  28  species.  West  Indies,  Mediterranean,  Senegal, 
Cape,  India,  West  America. 

Fossil,  Miocene — .     Bordeaux. 

T.  crassatelloides  attains  a  diameter  of  5  inches,  and  is  yei^ 
ponderous. 

Sub-genus,  Oratdaupia,  Desm.  G.  irregularis,  PI.  XX., 
Fig.  11. 

Sliell  sub-equilateral,  rounded  in  front,  attenuated  behind; 
hinge  with  1  anterior  tooth,  3  cardinal  teeth,  and  several  small 
posterior  teeth;  pallial  sinus  deep,  oblique.  Fossil,  4  species. 
Eocene — Miocene.     United  States,  France. 

Artemis,  Poli. 

Uti/mology,  Ariemis,  in  Greek.  m^^oVo^  Tii^Karu 
^if^e,  A.  exoleta,  PI.  XX.,  "Fig.  VL. 
^noni/my  Dosinia,  Scopoli* 
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Shell  orbicular,  compressed,  concentrically  striated,  pale 
ligament  sunk;  lunule  deep;  hinge  like  Cytherea ;  margins 
even ;  pallial  sinus  deep,  angular,  ascending. 

Animal  with  a  large  hatchet-shaped  foot,  projecting  from  the 
ventral  margin  of  the  shell ;  mantle-margins  slightly  plaited ; 
siphons  united  to  their  ends ;  orifices  simple ;  palpi  narrow. 

Distrihutiont  100  species.  Boreal — Tropical  seas ;  low  water 
80  fathoms. 

Fossil,  13  species.  Carb — .  United  States,  Europe,  South 
India. 

Bub-genera,  Cyclina,  Desh.  V.  Sinensis,  Chemn.  Orbicular, 
ventricose,  margins  crenulated,  no  lunule,  sinus  deep  and 
angular.  Distribution,  10  species,  Senegal,  India,  China, 
Japan,  West  America.    Fossil,  1  species.     Miocene,  Bordeaux. 

dementia  (papyracea)  Gray.  Thin,  oval,  white;  ligament 
semi-internal;  posterior  teeth  bifid,  sinus  deep  and  angular. 
Animal  with  long,  united  siphons,  and  a  large  crescentic  foot, 
similar  to  Artemis,  Distribution,  6  species.  Australia,  Philip- 
pines. 

Ltjcinopsis,  Forbes. 

Synonyms,  Dosinia,  Gray,  1847  (not  Scop.).  Mysia,  Gray, 
1861  (not  Leach).    Cyclina,  Gray,  1853  (not  Desh.). 

Type,  Venus  undata.  Pennant,  PI.  XX.,  Fig.  13.  {Lucina 
and  opdts  like.) 

Shell  lenticular,  rather  thin;  right  valve  with  2  laminar, 
diverging  teeth,  left  with  3  teeth,  the  central  bifid ;  muscular 
impressions  oval,  polished ;  pallial  sinus  very  deep,  ascending. 

Animal  with  mantle-margins  plain;  pedal  opening  con- 
tracted; foot  pointed,  basal;  siphons  longer  than  the  shell, 
separate,  divergent,  with  fringed  orifices.     (Clark.) 

The  type  of  this  genus  having  been  erroneously  placed  in 
Cyclina  by  M.  Deshayes,  he  has  proposed  a  new  genus  {Lajon- 
Jcairia)  for  L,  deciLssata,  Philippines,^  a  fossil  of  the  English 
Pliocene,  but  still  living  in  the  Mediterranean. 

Distribution,  10  species.    North  America,  Norway,  Britain. 

Fossil,  3  species.    Pliocene.    Britain,  Belgium. 

Tapes,  Muhlfeldt. 

Synonyms,  Paphia,  Bolten,  1798.    Pullastra,  G.  Sby.    OmaHa, 

Eyck,  1856. 

Example,  T.  pullastra,  PI.  XX.^'Eig.  \^.    ^Tvx^ea^Vjo.^^'^Hx^^^ 
SAell  oblong,  umbones  anterior,  mLaTgaia  «aiSio*OQ.\  "^^^^^^^^  ^^ 

each  rsdyo,  more  or  less  bifid  ;  paWm\  sm■a"a^ee^^"^^''^^^^^^ 
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Animal  Bpinning  a  byssus ;  foot  thick,  lanceolate,  grooved ; 
mantle  plain  or  finely  fringed ;  freely  open  in  front ;  siphons 
moderate,  separate  half-way  or  throughout,  orifices  fringed, 
anal  cirri  simple,  branchial  ramose ;  palpi  long,  triangular. 

DiatribiUion,  78  species.  Norway,  Britain,  Black  Sea,  Senegal, 
Brazil,  India,  China,  New  Zealand.  Low  water — 100  fathoms. 
(Beechy.) 

Fossil,  6  species.  Pliocene — .  Britain,  France,  Belgium, 
Italy. 

The  animal  is  eaten  on  the  continental  coasts ;  it  buries  in 
the  sand  at  low  water,  or  hides  in  the  oreyiccs  of  rocks,  and 
roots  of  sea-weed. 

Venerupis,  Lamarck. 

Etymology y  Venus,  and  rupes,  a  rock. 

Synonym,  Gastrana,  Schum. 

Example,  V.  exotica,  PI.  XX.,  Fig.  15. 

Shell  oblong,  a  little  gaping  posteriorly,  radiately  striated 
and  ornamented  with  concentric  lamellae ;  three  small  teeth  in 
each  valve ;  one  of  them'  bifid ;  pallial  sinus  moderately  deep, 
angular. 

Animal  with  the  mantle  closed  in  front,  pedal  opening  mode- 
rate; siphons  united  hSilf-way,  and  with  a  simple  fringe  and 
tubular  valve,  branchial  siphon  doubly  fringed,  inner  cirri 
branching ;  palpi  small  and  pointed. 

Distribution,  19  species.  Britain — Crimea;  Canaries,  India, 
Tasmania,  Kamtschatka,  Behring's  Straits — ^Peru,  In  crevices 
of  rocks. 

Fossil,  Miocene — .    United  States,  Europe. 

Petricola,  Lamarck. 

Etymology,  petra,  stone,  colo,  to  inhabit. 
Synonyms,  Eupellaria,  Bellevue;  Choristodon,  Jonas;   Na- 
ranio,  Gray. 

2Vi^«>  P«  lithophaga,  PI.  XX.,  Fig.  16.  P.  pholadiformis, 
PI.  XX.,  Fig.  17. 

Shell  oval  or  elongated,  thin,  tumid,  anterior  side  short; 
hinge  with  3  teeth  in  each  valve,  the  external  often  obsolete ; 
pallial  sinus  deep. 

Animal  with  the  mantle  closed  in  front,  much  thickened  and 
recurved  over  the  edges  of  the  shell;  pedal  opening  small; 
foot  smaJl,  pointed,   lanceolate;  feV^\k.oTL'a  ^^-sliiail^   separate, 
ori^cea  fringed,  anal  with  a  'sraWo  «tiA  «cck^^  ^\rs^,\ix^cck52ti>^^ 
cirri  pinnate  ;  palpi  small,  triangular. 
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Distributiouy  30  species.  United  States,  France,  Bed  Sea, 
India,  New  Zealand,  Pacific,  West  America  ,  (Sitka — ^Poru). 
Burrows  in  limestone  and  mud. 

FossUf  20  species.    Eocene — .    United  States,  Europe. 

Glat7CX)MYA  (Bronn),  Gray. 

Synonymy  Glauconome,  Gray,  1829  (not  Goldfass,  1826). 

Typsy  G.  Sinensis,  PL  XX.,  Fig.  18.  {Glaucos,  sea-grocn, 
my  a,  mussel.) 

Shell  oblong,  thin ;  epidermis  dark,  greenish ;  ligament  ex- 
ternal ;  hinge  with  3  teeth  in  each  valve,  one  of  tiiem  bifid ; 
pallial  sinus  very  deep  and  angular. 

Animal  with  a  rather  small,  linguiform  foot;  pedal  opening 
moderate;  siphons  very  long,  united,  projecting  far  into  the 
branchial  caVity  when  retracted,  their  ends  separate  and  diverg- 
ing; palpi  large,  sickle-shaped;  gills  long,  rounded  in  front, 
the  outer  shortest. 

Suh-genus.  Taryaiphon,  Benson.  Diflfers  from  Glaucomya 
in  having  the  siphons  united  up  to  the  end. 

IHstributiony  12  species.  Embouchures  of  rivers;  China, 
Philippines,  Borneo,  India. 

Fossil,  2  species.    Tertiary.    Europe. 


Family  XV.— Maotrid^. 

,  Shell  equivalve,  trigonal,  close,  or  slightly  gaping ;  ligament 
(cartilage)  internal,  sometimes  external,  contained  in  a  deep 
triangular  pit ;  epidermis  thick ;  hinge  with  2  diverging  car- 
dinal teeth,  and  usually  with  anterior  and  posterior  laterals ; 
pallial  sinus  short,  rounded. 

Animal  with  the  mantle  more  or  less  open  in  front ;  siphonal 
tubes  united,  orifices  fringed ;  foot  compressed ;  gills  not  pro- 
longed into  the  branchial  siphon. 

Sections  of  the  shell  exhibit  an  indistinct  cellular  layer  on  the 
external  surface  and  a  distinct  layer  of  elongated  shell.  (Car- 
penter.) 

Mactea,  L. 

Etymology^  madra,  a  kneading  trough. 
Synonyms,    Trigonella,    Da    Costa    (not    L.),    Schizodesn^a 
(Spengleri),  Spisula  (solida),  Mulinia  (^\ftT;3X\^^  ^x«:^ » 
Type,  M.  Btvdtoium,  PI.  XXI., "Pig.  \.  x      ' v> 

JSAell nearly  equilateral ;  anterior  ^ing^-Voo^Gb.  K.-^«^^^>"^'^^ 
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Bometimes  a  small  laminar  tooth  close  to  it;    lateral  teeth 
doubled  in  the  right  valve. 

Animal  with  the  mantle  open  as  far  as  the  siphons,  its 
margins  fringed;  siphons  united,  fringed  with  simple  cirri, 
anal  orifice  with  a  tubular  valve;  foot  large,  linguiform, 
heeled ;  palpi  triangular,  long,  and  pointed ;  outer  gills 
shortest. 

The  Mactras  inhabit  sandy  coasts,  where  they  bury  just 
beneath  the  surface ;  the  foot  can  be  stretched  out  considerably, 
and  moved  about  like  a  finger,  it  is  also  used  for  leaping. 
They  are  eaten  by  the  star-fishes  and  whelks,  and  in  the  Isle 
of  Arran  M.  suhtruncata  is  collected  at  low  water  to  feed  pigs. 
(Alder.) 

.    DUtrihutiorit   125  species.     All  seas,   especially  within  the 
tropics ; — 35  fathoms. 

FoBsilf  30  species.    Lias — .    United  States,  Europe,  India. 

?  Suh-genera,  Sowerhya,  D'Orb.  Isodonta,  Buv.  S.  crassa, 
Oxfordian,  France.  Cartilage-pit  simply  grooved ;  it  receives 
a  tooth  of  the  opposite  valve ;  lateral  teeth  very  large. 

Haevella,  Gray. 

Lateral  teeth  small ;  shell  cordate ;  thin ;  truncated  pos- 
teriorly, and  obliquely  striated;  ligament  external,  separated 
from  the  cartilage  in  the  inner  pit  by  a  ridge;  hinge  teeth 
small. 

Sub-genu8,  Mactrellaf  Gray.  Mactrinula,  Gray.  Shell  cor- 
date, abruptly  truncated  behind ;  lateral  teeth  short. 

Gnathodon,  Gray. 

Etymology,  gnathos,  a  jaw-bone,  oduSf  a  tooth. 

Synonym,  Eangia,  Desm. 

Type,  G.  cuneatus,  PL  XXI.,  Fig.  2. 

Shell  oval,  ventricose ;  valves  thick,  smooth,  eroded ;  epider- 
mis olive;  cartilage-pit  central ;  hinge-teeth  f ;  laterals  doubled 
in  the  right  valve,  elongated,  striated  transversely ;  pallia!  sinus 
moderate. 

Animal  with  the  mantle  freely  open  in  front ;  margins  plain ; 
siphons  short,  partly  united ;  foot  very  thick,  tongue-shaped, 
pointed;  gills  unequal,  the  outer  short  and  narrow;  palpi 
large,  triangular,  pointed. 
jDtstn'btUion,  1  species.  ISew  Otl^otia*  (^^  other  species  ?  Ma- 
zatlan,  CaJifomia;  MoxetonB.  A.ustTaNMw.  "S^VaJt."^ 
Fossil,  3  species.    Chalk—.    P^\,QXft^>w^,NVt^S^sjM>„ 
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G,  cuneatus  was  formally  eaten  by  the  Indians.  At  Mobile, 
on  the  Gulf  of  Mexico,  it  is  found  in  colonies  along  with  Cyrena 
Carolinensia,  burrowing  2  inches  deep  in  banks  of  mnd;  the 
water  is  only  brackish,  though  there  is  a  tide  of  3  feet.  Banks 
of  dead  shells,  3  or  4;  feet  thick,  are  found  20  miles  inland : 
Mobile  is  built  on  one  of  these  shell-banks.  The  road  from 
New  Orleans  to  Lake  Pont-chartrain  (6  miles)  is  made  of 
Gnathodon  shells  procured  from  the  east  end  of  the  lake,  where 
there  is  a  mound  of  them  a  mile  long,  15  feet  high,  and  20 — 60 
yards  wide ;  in  some  places  it  is  20  feet  aboye  the  level  of  the 
lake.    (Lyell.) 

LUTBABIA,  Lamarck.     Otter's-shell. 

Type,  L.  oblonga,  Gmel.  PI.  XXI.,  Fig.  3.  (=  L.  solenoides, 
Lamarck). 

Shell  oblong,  gaping  at  both  ends ;  cartilage-plate  prominent, 
Vith  1  or  2  small  teeth  in  front  of  it,  in  each  yalye ;  pallia! 
sinus  deep,  horizontal. 

Animal  with  closed  mantle-lobes ;  pedal  opening  moderate ; 
foot  rather  large,  compressed;  siphons  united,  elongated,  in- 
vested with  epidermis;  palpi  rather  narrow,  their  margins 
plain ;  gills  tapering  to  the  mouth. 

Distribution,  18  species.  United  States,  Brazil,  Britain,  Medi- 
terranean, Senegal,  Gape,  India,  New  Zealand,  Sitka. 

Fossil f  25  species.     Oarb. — .  United  States,  Europe. 

Eesembles  My  a ;  burying  vertically  in  sand  or  mud,  especially 
of  estuaries ;  low  water,  12  fathoms,  Z.  rugosa,  found  living 
on  the  coasts  of  Portugal  and  Mogador,  is  fossil  on  the  coast 
of  Sussex.    (Dixon.) 

Suh-genuB,  Yaganella,  Gray.  Mantle  sinus,  large,  round; 
interior  ridges,  of  which  two  diverge  from  the  liinge  to  the 
ventral  edge. 

Anatinella,  G.  Sowerby. 

Type,  A.  Candida,  (Mya)  Chemn.  PI.  XXIIL,  Pig.  6. 

Shell  ovate,  rounded  in  front,  attenuated  and  truncated  be- 
hind ;  cartilage  in  a  prominent  spoon-shaped  process,  with  2 
small  teeth  in  front;  muscular  impressions  irregular,  the 
anterior  elongated ;  paUial  line  slightly  truncated  behind. 

Distrilmtion,  3  species.  Ceylon,  Philippines;  sands  at  low 
water. 

Pamily  XYL— TmA-TsiSiiE.. 

Shell  free,  compressed,  \isua\ly  closeOi  waA.^Qeox^^'^^N  ^"^^^^ 
teeth  2  at  most,  laterals  1 — 1,  BomeUioft^  o\»^cJ^'&\^\  ^ss»s*=v 
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impressions  rounded,  polished ;  pallial  sinus  very  large ;  liga- 
ment on  shortest  side  of  the  shell,  sometimes  internal.  Struc- 
ture obscurely  prismatic-cellular;  prisms  fusiform,  nearly 
parallel  with  surface,  radiating  from,  the  hinge  in  the  outer 
layer,  transverse  in  the  inner. 

Animal  with  the  mantle  widely  open  in  front,  its  margins 
fringed ;  foot  tongae-shaped,  compressed ;  siphons  separate, 
very  long  and  slender;  palpi  large,  triangular;  gills  united 
posteriorly,  unequal,  the  outer  pair  sometimes  directed  dorsally. 

The  Tellens  are  found  in  all  seas,  chiefly  in  the  littoral  and 
laminarian  zones ;  they  frequent  sandy  bottoms,  or  sandy  mud, 
burying  beneath  the  surface ;  a  few  species  inhabit  estuaries 
and  rivers.  Their  valves  are  often  richly  coloured  and  orna- 
mented with  finely  sculptured  lines. 

Tp.TJ.mA,  L.    Tellen. 

Etymology,  Telltne,  the  Greek  name  for  a  kind  of  mtissel. 
SynonymSy  Peronsea  {part)  Poll,    Phylloda  (foliacea),  Omala 
(planata)  Schumacher.      Psammotea  (solidula)  Turt.     Aroo- 
pagia  (crassa)  Leach.    Tellinodora,  Morch. 

Examples,  T.  lingua-felis,  PL  XXI.,  Fig.  5.  T.  camaria, 
Fig.  6. 

Shell  slightly  inequivalve,  compressed,  rounded  in  front, 
angular  and  slightly  folded  posteriorly,  umbones  sub-central ; 
toeth  2.2,  laterals  1 — 1,  most  distinct  in  the  right  valve ;  pallial 
sinus  very  wide  and  deep ;  ligament  external,  prominent. 

AniTnal  with  slender,  diverging  siphons,  twice  as  long  as  the 
shell,  their  orifices  plain ;  foot  broad,  pointed,  compressed ; 
palpi  very  large,  triangular ;  gills  small,  soft  and  very  minutely 
striated,  the  other  rudimental  and  directed  dorsally. 

TdlinideSy  Lamarck.  T.  planissima,  PL  XXL,  Fig.  7.  Valves 
with  no  posterior  fold ;  lateral  teeth  wanting. 

T.  camaria  {Strtgilla,  Turt.J  has  the  isalves  obliquely  sculp- 
tured ;  T.  fahula,  Gron.,  has  the  right  valve  striated,  the  other 
plain.  T.  Burnetii  California,  has  the  right  valve  flat;  T.  lunu- 
lata.  Pliocene,  South  Carolina,  much  resembling  it  in  shape,  has 
the  left  valve  flat. 

Distribution,  above  300  species.    Li  all  seas,  especially  the 
Lidian  Ocean;    most  abundant  and  highly  coloured  in  the 
tropics.    Low  water  —  Coral  zone,  60  fathoms.    Wellington 
Gbannel ;  Kara,  Sea ;  Behring's  ^traa^a-,  "B^^^aa*,  "Bla-ck  Sea. 
^osstY,  170  apeciea.   Oolites—.  T3i^\ftA.^\a.\ft^,%w5.Sk!Lfek3a!^^^ 
Obiloe),  Europe. 
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Gastrana,  Schumaclier. 

Synonyms,  Fragilia,  Desh.  Diodonta,  F.  and  H.,  not  Sohu- 
inacher. 

Type,  Tellina  fragilis,  L.     PL  XXI.,  Fig.  8. 

Shell,  equivalve,  convex,  with  squamo8e  lines  of  grawHk ; 
cardinal  teeth  2  in  right  yalve,  1  bifid  tooth  in  left ;  paUial  sinus 
deep  and  rounded ;  umbonal  area  punctate ;  ligament  external. 

Animal  with  the  mantle  open  -  in  &ont,  its  margins  fringed ; 
siphons  elongated,  slender,  separate,  unequal,  orifices  with  cirri ; 
foot  small,  compressed,  linguiform;  palpi  large,  triangular; 
gills  unequal,  soft,  finely  striated. 

Qastrana  inhabits  shallow  water,  boring  in  mud  and  clay,  and 
not  travelling  about  like  the  Tellens, 

Biatribution,  3  species.  Norway,  Britain,  Mediterraneany 
Black  Sea,  Senegal,  Cape. 

Fossil,  Miocene — .    Britain,  France,  Belgium. 

Gafstjla,  Schumacher. 

Etymology,  Dimin.  of  capsa,  a  box.  * 

Synonyms,  Capsa  (part),  Brug.  1791.  Sanguinolaria,  Lamarck, 
1818,  not  1801. 

Type,  C.  rugosa,  PI.  XX.,  Fig.  19.  (=  Yenus  deflorata, 
Gmel). 

Shell  oblong,  ventricose,  slightly  gaping  at  each  end ;  radiately 
striated ;  cardinal  teeth  2  in  each  valve,  one  of  them  bifid ;  liga- 
ment external,  large,  prominent ;  siphonal  inflection  short. 

Animal  ]jke  Psammohia ;  foot  moderate ;  gills  deeply  plaited, 
attenuated  in  front,  outer  small,  dorsal  border  wide,  fixed; 
siphons  moderate. 

JHstrihution,  4  species.  West  Indies,  Eed  Sea,  India,  China, 
Australia. 

Fossil,  20  species.  Carb.  — .  United  States,  Europe.  (D'Orb.) 

QuENSTEDTiA,  Morris  and  Lycett. 

Hinge  in  left  valve  with  obtuse,  oblong,  transverse  teeth ; 
pallial  sinus  small;  ligament  in  a  narrow  groove;  cardinal 
teeth  0.1. 

PsAnaroBiA,  LainaxclsL.    ^\m3aR\.-€k€Cu 

Sfymology,  psammoa^  sand,  Mo,  to  Axv©. 
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St/nonymi,  Feammotea  (zonalis)  Lamarck.    Psamnuioolai  BL 

Gari,  Scliuiaaclier. 


Fig.  a«2,  Pnanmoiia  rapirin 


.,t.  Bri^ 


EtMmpU,  p.  Fenoeneis,  Fl.  XXI.,  Fig.  9.  P.  Bqnamosa, 
PI.  XXI,,  Pig.  10.  P.  pallida.  Pig.  263.  P.  vespertiiia. 
Pig.  262. 

Shell  oblong,  compressed,  slightly  gaping  at  botli  ends  i  lunge- 
t«eth  ^ ;  ligament  external,  proifiinent ;  siphonal  infleotioQ 
deep,  ia  contact  with  the  paUial  line ;  epidermis  often  dark. 


Fig.  263.  I^ammolna 


.4  nftnal,  mantle  open,  fringed;  siphona  very  long,  slender, 
nearlyequal,  longitudinally  ciliated,  orifices  with  6 — 8  cirri;  foot 
large,  tongue-shaped;  palpi  long,  tapering;  gills  unequal, 
recumbent,  few  plaited. 

DUtribution,  60  species,  Norway,  Britain,  India,  New  Zea- 
land, Pacific.  Littoral  —  coralline  zone,  100  fethoms.  P.  yari 
is  eaten  in  India. 

Foisil,  55  species.  Oolite?  Eocene—.  UniieA  States, 
Europe, 

SAMQUnfOLAitiA,  Lamarck, 
J^ame,  fivim  the  type,  Solen  stwiguvadWulM*,  ^^aecai.. 
Sgnonyma,  SoletellinEf  (.diyTioeV  "SV.     "Uo\«tia.. 'S^-QmafioKt., 
^vloB,  Oien. 
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Example^  S.  Uvida,  PL  XXIE.,  Fig.  1.  S.  diphos,  Fig.  2. 
S.  orbiculata,  Fig.  3. 

Shell  oval,  compressed,  rounded  in  front,  attenuated  and 
slightly  gaping  behind ;  hinge-teeth  i,  small ;  siphonal  inflec- 
tion Ti9ry  deep,  connected  with  the  paUial  line ;  ligament  ex- 
ternal, on  very  prominent  fulcra. 

Animal,  mantle  open,  fringed ;  siphons  very  long,  branchial 
largest  orifices  fringed;  foot  large,  broadly  tongue-shaped, 
compressed ;  palpi  long  pointed ;  gills  recumbent,  inner  laminee 
free,  dorsal  border  wide. 

Distribution,  20  species.  West  Indies,  Bed  Sea,  India,  Mada- 
gascar, Japan ;  Australia,  Tasmania,  Peru. 

Fossil,  30  species.    Eocene — .    United  States,  Europe. 

Sbmelb,  Schume-cher,  18 lY. 

Etymology*,  Bemele,  in  Gfreek  myth,  the  mother  of  Bacchus. 

Synonym,  Amphidesma,  Lamarck,  1818.* 

Type,  S.  reticulata,  PI.  XXI.,  Fig.  11. 

Shdl  rounded,  sub-equilateral,  beaks  turned  forwards ;  pos- 
terior side  slightly  folded ;  hinge-teeth  2.2,  laterals  elongated, 
distinct  in  the  right  valve ;  external  ligament  short,  cartilage 
internal,  long,  oblique ;  pallial  sinus  deep,  rounded. 
i       Distribution,  60-species.    West  Indies,  Brazil,  India,  China, 
,   Australia,  Peru. 

I  Fossil,  30  species.  Eocene-^.  United  States,  Europe. 
■•  Sub-genera,  Cumingia,  Q-.  Sowerby.  0.  lameUosa,  PL  XXI., 
Fig.  12.  Shell  slightly  attenuated  and  gaping  behind,  lamel- 
lated  concentrically ;  cartilage-process  prominent ;  pallial  sinus 
very  wide.  Distribution,  10  species.  In  sponges,  sand,  and 
the  fissures  of  rocks,  —  7  fathoms.  West  Indies,  India,  Aus- 
tralia, West  America.  Fossil,  Miocene — .  Wilmington,  North 
Carolina. 

Syndosmya,  Eecluz.  Synonyms,  Abra,  Leach  MS.  Erycina 
Ipart),  Lamarck,  1805.t  Type,^  S.  Alba,  PL  XXI.j  Fig.  13. 
Shell  small,  oval,  white  and  shining ;  posterior  side  shortest ; 
uinbones  directed  backwards ;  cartilage-process  obHque ;  hinge- 
teeth  minute  or  obsolete,  laterals  distinct;  pallial  sinus  wide 
and  shallow.    Animal  with  the  mantle  open,  fringed ;  siphons 

•  The  name  Amphi-desma,  as  employed  by  Lamarck,  included  species  of  Semele^ 
Jjoripes^  Syndosmyay  Mesodesma^  Thracia^  Lyonsia,  and  KeUia  ;  la.  wSL<L>&\^so^Na^"^fvJNs2a. 
it  has  since  been  applied  to  some  Oolitic  ilf yacites. 

t  The  wane  Eryeina  was  originally  appliei  \>y  XttmaniVL  \.o  «.  xsvssj2oet  ^\  ?^^^ 
fossil  BheUa,  including  sp.  of  Syndosmya^  Vcntis,  I-ucina,  TclUna,  Astaxte^^^^ 
Jh  1808  Fabricius  employed  it  for  a  well-knovm  j^roxx^  oi  VaaecXft. 

TC    2 
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long,  slender,  diyerging,  anal  shortest,  orifices  plain;  foot 
large,  tongue-shaped,  pointed ;  palpi  triangular,  nearly  as  large 
as  the  gills;  branchiae  unequal,  triangular.  Distribution, 
Norway,  Britain,  Mediterranean,  Black  Sea,  India.  The  species 
are  few,  and  mostly  boreal,  ranging  from  the  laminarian  zone 
to  180  fathoms.  (Forbes.)  They  live  buried  in  sand  and  mud, 
but  when  confined  are  able  to  creep  up  the  sides  of  the  vessel 
with  their  foot.  (Bouchard.)  Fossil,  6  species.  Eocene — . 
Britain,  France. 

Scrohicularia,  Schumacher.  Synonyms,  Trigonella  (part),  Costa 
(not  L.),  Ligula  (part),  Mont.  "Le  Lavignon"  (Reaumur), 
Cuv.  Listera,  Turt.  (not  R.  Brown).  Lutricola,  Bl.  Mac- 
tromya,  D'Orbigny  (not  Ag.)  Type,  S.  piperata  (Belon),  Gmelin, 
PI.  XXI.,  Fig.  14.  (See  p.  60.)  Shell  oyslI,  compressed,  thin; 
sub-equilateral  ;  ligament  external,  slight ;  cartilage-pit 
shallow,  triangular ;  hinge-teeth  small,  1  or  2  in  each  valve, 
laterals  obsolete ;  pallial  sinus  wide  and  deep. 

Animal  with  the  mantle  open,  margins  denticulated ;  siphons 
very  long,  slender,  separate,  orifices  plain ;  foot  large,  tongue- 
shaped,  compressed ;  palpi  very  large,  triangular,  gills  nunutely 
striated,  the  outer  pair  directed  dorsally.  Lives  buned,  verti- 
cally, in  the  mud  of  tidal  estuaries,  five  or  six  inches  deep. 
(Montagu.)  The  siphons  can  be  extended  to  five  or  six  times 
the  length  of  the  shell.  (Deshayes.)  The  animal  has  a 
peppery  taste,  but  is  sometimes  eaten  on  the  coasts  of  the 
Mediterranean.  • 

Distribution,  20  species.  Norway,  Britain,  Mediterranean,. 
Senegal. 

Fossil,  4  species.    Tertiary.    Europe. 

Mesodesma,  Deshayes. 

Etymology,  meso,  middle,  desma,  ligament. 
Synonyms,  Eryx,  Sw.  (pot  Daud.).     Paphia  (part),  Lamarck, 
1799  (see  p.  464,  note).     Erycina  (part),  Lamarck,  1818  (not 
Lamarck,  1805,  nor  Fabr.,  1808).     "  Donacille,"  Lamarck,  1812 
(not  characterised) 

Examples,  M.  glabratum,  PI.  XXI.^  Fig.  15.  M.  donacium, 
Fig.  16. 

Shell  trigonal,  thick,  compressed,  closed ;  ligament  internal, 
in  a  deep  central  pit ;  a  minute  anterior  hinge-tooth,  and  1 — 1 
lateral  teeth  in  each  valve ;  muscralot  «c«i%  dsoi^ ;  pallial  sinus 
small. 
Antmdl  with,  mantle- marginB  ifVam  \  w^^vot^a  ^or^.HJt^^,'®.^ 
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separate,  orifices  cirrated,  branchial  cirri  dendritic ;  foot  com- 
pressed, broadly  lanceolate ;  gills  large,  unequal ;  palpi  small. 

8ub-genu8,  Anapa,  Gray.  A.  Smithii,  PI.  XXI.,  Pig.  17. 
Umbones  anterior,  siphonal  inflection  obsolete. 

Ceronia,  Gray.  Lateral  teeth  marked  with  coarse  oblique 
fitrise. 

?  Davila,  Gray.  Laterals  unequal ;  anterior  teeth  small  and 
erect. 

DietrihutioTiy  31  species.  West  Lidies,  Mediterranean,  Crimea, 
Lidia,  New  Zealand,  Chili ;  sands  at  low  water. 

Fossil,  7  species.  Neocomian — .  United  States,  Europe. 
{ponacilla,  D'Orbigny.) 

Ervilia,  Turton.    Lentil-shell. 

Etymology,  ervilia,  diminutive  of  ervum,  the  bitter-vetch. 

Type,  E.  nitens,  PI.  XXI.,  Fig.  18. 

Shell  minute,  oval,  close  ;  cartilage  in  a  central  pit;  right 
valve  with  a  single  prominent  tooth  in  front  and  an  obscure 
tooth  behind ;  left  valve  with  2  obscure  teeth ;  no  lateral  teeth; 
pallial  sinus  deep. 

Dtstribution,  2  species.  West  Indies,  Britain,  Canaries, 
Mediterranean,  Bed  Sea.    — 50  fathoms. 

DoNAX,  L.    Wedge-shell. 

Example,  D.  denticulatus,  PI.  XXI.,  Pig.  19. 

Etymology,  donax,  a  sea-fish.     (Pliny.) 

Synonyms,  Chione,  Scop.  Cuneus,  Da  Costa.  Capisterium, 
Meuschen.*  Latona  and  Hecuba,  Schum.  Egeria,  Lea  (not 
Boissy). 

Bhell  trigonal,  wedge-like,  closed ;  front  produced,  rounded ; 
posterior  side  short,,  straight;  margins  usually  crenulat^d; 
hinge-teeth  2.2 ;  laterals  1 — 1  in  each  valve ;  ligament  external, 
prominent ;  pallial  sinus  deep,  horizontal. 

Animal  with  the  mantle  fringed ;  siphons  short  and  thick,    • 
diverging,   anal   orifice   denticulated,  branchial  with  pinnate 
cirri ;  foot  very  large,  pointed,  sharp-edged,  projected  quite  in 
front ;    gills   ample,  recumbent,  outer  shortest ;   palpi  small, 
pointed. 

Distribution,  68  ^ecies.  Norway,  Baltic,  —  Black  Sea,  all 
tropical  seas.  In  sands  near  low-water  mark  ( — 8  fathoms) 
buried  an  inch  or  two  beneath  the  surface. 

Fossil,  45  species.     Carb. — .    TJnite^  ^\a.\fea^^-vjaQ^^* 

*  MemcbeD  waa  a  Dutch  auctioneer;  the  nanieft  occat  \a.\oa  ^^  ^"«^^  <a&»S3REF«»* 
iS/SMff  m/wttere  mmtHa  abntrda,    Linnsua. 
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Suh-genera,  ?  Amjphichoena,'P}al..  A.  Kindennaimi,  California. 
Shell  oblong,  nearly  equilateral,  gaping  at  each  end;  teeth  f; 
ligament  external,  pallial  line  sinuated. 

IpUgmia,  Schnm.  (Oapsa,  Lam.,  1818,  not  1801.  Donaoina, 
Fex.)  I.  Brasiliensis,  PI.  XXL,  Fig.  20.  Shell  nearly  equi- 
lateral, smooth;  hinge-teeth  2.2,  one  bifid,  the  other  minute; 
laterals  remote,  obsolete  in  the  left  valve;  margins  smooth. 
Btstrihution,  6  species.  WestLidies,  Brazil,  West  Ajfrica,  Pacific, 
Central  America.  Lohabits  estuaries.  /.  ventricom,  Deshayes, 
is  rayed  like  Galatea,  and  has  its  beaks  eroded. 

?  laodonta  (Deshayesii).  Buv.  Bull.  Soc.  Gkol.  Oolite. 
France,  England. 

Galatea,  Bruguidre. 

Synonyms,  Bgeria,  Eoissy.  Potamophila,  Sowerby.  Mega- 
desma,  Bowdich. 

Type,  a.  reclusa,  PL  XXL,  Fig.  21. 

Shell  very  thick,  trigonal,  wedge-shaped ;  epidermis  smooth^ 
olive ;  umbones  eroded ;  hinge  thick,  teeth  1.2,  laterals  indis- 
tinct ;  ligament  external,  prominent ;  pallial  sinus  distinct. 

Animal  with  the  mantle  open  in  front ;  siphons  moderate, 
with  6 — 8  lines  of  cilia,  orifices  fringed ;  foot  large,  compressed; 
palpi  long,  triangular ;  gills  unequal,  imited  to  the  base  of  the 
siphons,  the  external  pair  divided  into  two  nearly  equal  areas 
by  a  longitudinal  furrow,  indicating  their  line  of  attach- 
ment. 

Distribution,  6  or  7  species  P    Nile,  and  rivers  of  West  Africa. 

Family  XVIL— Solenid^. 

Shell  elongated,  gaping  at  the  ends;  ligament  external j 
hinge-teeth  usually  2.3,  compressed,  the  posterior  bifid.  External 
shell  layer  with  definite  cell-structure,  consisting  of  long  prisms, 
very  obHque  to  the  surface,  and  exhibiting  nuclei ;  inner  layer 
nearly  homogeneous. 

-4m*7»a/with  a  very  large  and  powerful  foot,  more  or  less 
cylindrical ;  siphons  short  and  united  (in  the  typical  Solens,  with 
long  shells)  or  longer  and  partly  separate  (in  the  shorter  and 
more  compressed  genera);  gills  narrow,  prolonged  into  the 
branchial  siphon* 

Solen  (Aiistol\©^,"L.   "Bjmzoi-^^^ 
^SPe,  8.  fliliqua,  PL  XXII.,  "Fig.  4. 
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BynanyrM,  Hypogsea,  Poll.  Yagina,  Megerle.  Ensis,  Schiun. 
Ensatella,  Sw. 

Shell  yery  long,  sub-cylindrical,  straiglit,  or  slightly  recnryed, 
margins  parallel,  ends  gaping ;  beaks  terminal,  or  sub-central; 


Fig.  364.  Si^en  sUiqua,  L.  -§- ;  tbe  valveB  f oicibly  opened,  and  mantle  divided  as  far  as 

the  ventral  foramen,  to  show  the  foot. 

hinge-teeth  i;  ligament  long,  external;  anterior  muscular 
impression  elongated ;  posterior  oblong ;  pallial  line  extending 
beyond  the  adductors ;  sinus  short  and  square. 

Animal  with  the  mantle  closed  except  at  the  front  end,  and  a 
minute  ventral  opening ;  siphons  short,  united,  fringed;  palpi 
broadly  triangular ;  foot  cylindrical,  obtuse. 

Diatrihution,  33  species.  World-wide  except  Arctic  seas; — 
100  fathoms. 

Foaailf  40  species.    Garb. — .    United  States,  Europe. 

The  Razor-fishes  live  buried  vertically  in  the  sand,  at  extreme 
low  water,  their  position  being  only  indicated  by  an  orifice  like 
a  key-hole;  when  the  tide  goes  out  they  sink  deeper,  often 
peneteating  to  a  depth  of  one  or  two  feet.  They  never  volun- 
tarily leave  their  burrows,  but  if  taken  out  soon  bury  themselves  . 
again.  They  may  be  caught  with  a  bent  wire,  and  are  excellent 
articles  of  food  when  cooked.    (Forbes.) 

CuLTBLLTJS,  Schumacher. 

Type,  0.  lacteus,  PI.  XXTT.,  Fig.  5. 

Etymology,  cultellus,  a  knife. 

Shell  elongated,  compressed,  rounded  and  gaping  at  the  ends ; 
hinge-teeth  2.3  ;  beaks  in  front  of  the  centre,  supported  inter- 
nally by  an  oblique  rib ;  pedal  impression  behind  the  imibonal 
rib;  posterior  adductor  trigonal;  pallial  line  not  prolonged  behind 
the  posterior  adductor ;  sinus  short  and  square. 

Animal  (of  0.  Javanicus)  with  short,  fringed  siphons ;  gills 
narrow,  half  as  long  as  the  shell,  transversely  plaited ;  palpi 
large,  angular,  broadly  attached;  foot  large,  abruptly  trun- 
cated. 

IHstrihuiion,  5  species.     Africa,  Tii'9^>'^\ft^^'£«  ^^ 
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ft  

Leacli,  MS.  Solecurtoides,  Desm.)  G.  legumen,  PI.  XXH., 
Fig.  6.  SJiell  narrow,  sub-equilateral,  anterior  adductor  impres- 
sions elongated,  a  second  pedal  scar  near  the  pallial  sinus. 
Animal  with  a  long,  truncated  foot ;  siphons  separate,  diverg- 
ing, fringed.  Distribution,  1  species.  Britain,  Mediterranean, 
Senegal,  Bed  Sea.    Fossil,  3  species.    Pliocene — .    Italy. 

Machixray  Gould.  (Siliqua,  Megerle.  Leguminaria,  Schum.) 
M.  polita,  PL  XXTT.,  Fig.  7.  /SfAe/Z smooth,  oblong;  epidermis 
polished;  umbonal  rib  extending  across  the  interior  of  the 
valye ;  pallial  sinus  short.  The  animal,  figured  by  Middendor£f, 
is  similar  to  Solecurtus.  Distribution,  India,  Ohina,  Ochotsk, 
Oregon,  Sitka,  Behring's  Sea,  Newfoundland,  if.  costata, 
Say,  is  often  obtained  from  the  maw  of  the  cod-fish.  Fossil,  4 
species.    Upper  Greensand — ,     Britain,  France. 

Pharella,  Gray.  SheU  nearly  cylindrical ;  anterior  muscular 
impression  elongated. 

SoLECUBTXTS,  BkinTille. 

Etymology,  solen  and  curtns,  short. 

Synonyms,  Psammosolen,  Bisso.  Macha,  Oken.  Siliquaria, 
Schum.    Tagelus,  Gray. 

Examples,  S.  sfcrigilatus,  PI.  XXII.,  Fig.  8.  S.  Caribseus, 
PI.  XXn.,  Fig.  9. 

Shell  elongated,  rather  yentricose,  with  sub-central  beaks ; 
margins  sub-parallel ;  ends  truncated,  gaping ;  ligament  promi- 
nent ;  hinge-teeth  f ;  pallial  sinus  yery  deep,  rounded ;  posterior 
adductor  rounded. 

Animal  yery  large  and  thick,  not  entirely  retractile  within  the 
shell ;  mantle  closed  below ;  pedal  orifice  and  foot  large ;  palpi 
triangular,  narrow,  lamellated  inside ;  gills  long  and  narrow, 
outer  much  the  shortest ;  siphons  separate  at  the  ends,  united 
and  forming  a  thick  mass  at  their  bases ;  anal  orifices  plain, 
branchial  fringed. 

The  Solecurti  bury  deeply  in  sand  or  mud,  usually  beyond 
low  water,  and  are  difficult  to  obtain  aliye.  P.  Carib€eus  occurs 
in  countless  myriads  in  the  bars  of  American  riyers,  and  on  the 
coast  of  New  Jersey  in  sand  exposed  at  low  water ;  by  remoying 
three  or  four  inches  of  sand  its  burrows  may  be  discoyered ; 
they  are  yertical  cylindrical  cayities,  1 J  inches  in  diameter  and 
12  or  more  deep ;  the  animal  holds  fast  by  the  expanded  end  of 
its  foot. 
IHstrtlmtion,  25  species.  \lm\/ed^\a\/^,'^xi^»asi,Midditerrane{^^ 
WestAMca,  Madeira. 
-^Zw*7,  30  species.    Neoooimm— .   TSmXfia.^XaJ^fc^^^xa^-V^ 
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dub-genus,  I^ovacuUna,  Benson.  N.  gangetica,  PI,  XXII., 
Pig.  10.  Shell  oblong,  plain;  epidermis  thick  and  dull ;  pallial 
Biniis  rather  small;  anterior  pedal  scar  linear.  Distribution^ 
India,  China.    In  the  mud  of  riyer-estuaries. 

Family  XVm. — 11Lya.oidm, 

Shell  thick,  strong  and  opaque ;  gaping  posteriorly ;  pallial 
line  sinuated;  epidermis  wrinkled.  Structure  more  or  less 
distinctly  cellular,  with  dark  nuclei  near  the  outer  surface; 
cartilage  process  composed  of  radiated  cells. 

Animal  with  the  mantle  almost  entirely  closed ;  pedal  aper- 
ture and  foot  small ;  siphons  united,  partly  or  wholly  retractile ; 
branchiae  two  on  each  side,  elongated. 


fig.  265.  Mj/a  truncata,  L.  ^,    Brit  (after  Forbes.) 

Mya,  L.    Gaper^ 

^Etymology,  myax  (-acis),  a  mussel.     (Pliny.) 

Synonym^  Platyodon,  Conrad. 

Types,  M.  truncata,  PI.  XXIII.,  Fig.  1.  M.  Arenaria, 
Fig.  207,  p.  396. 

Shell  oblong,  inequiyalye,  gaping,  at  the  ends ;  left  valve 
smallest,  with  a  large  flattened  cartilage  process ;  paUial  sinus 
large. 

Animal  with  a  small  straight  linguiform  foot;  siphons  com- 
bined, covered  with  epidermis,  partially  retractile ;  orifices 
fringed,  the  branchial  opening  with  an  inner  series  of  large 
tentacular  filaments ;  gOls  not  prolonged  into  the  siphon ;  palpi 
elongated,  free. 

M.  anatina,  Chemn.  (Tugonia,  Gray),  West  coast  of  Africa; 
posterior  side  extremely  truncated ;  similar  cartilage-processes 
in  each  valve.    Fossil,  Miocene ;  Dax,  and  the  Morea 

DistribtUion,  10  species.    Northern  Seas,  West  Africa,  Philip- 
pines, Australia,  Califomia.    The  M.7a;&  fe^c^'svsJt  ^si^\k«2^iy2««^^ 
especiaUj  the  sandy  and  grave\ly  ixm.^  oi  w^x-Tasyo^Ssi.^**  *^^^ 
nnge  &om  low  water  to  25  ia^oiaB,  toe^i  ^^  "^^^  '^"^ 

Ya 
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fathoms.  M,  armaria  burrows  a  foot  deep ;  this  species  and  JJf. 
truncata  ^re  found  throughout  the  northern  and  Arctio  seas, 
from  Ochotsk  and  Sitka  to  the  Eussian  Ice-meer,  the  Baltic, 
and  British  coast ;  in  the  Mediterranean  they  are  only  found 
fossil.  They  are  eaten  in  Zetland  and  North  America,  and  are 
excellent  articles  of  food.  In  Greenland  they  are  sought  after 
by  the  walrus,  the  Arctic  fox,  and  birds.     (0.  Fabriciua.) 

Fossily  17  species.  Pliocene — .  United  States,  Britain,  Sicily. 
Most  of  the  fossil  "Myas"  have  an  external  ligament,  and  are 
related  either  to  Panoptsa  or  Pholadomya, 

CoEBTTLA,  Brugui^re. 

Etymology t  corhula,  a  little  basket. 

Type,  0.  sulcata,  PI.  XXIII.,  Pig.  2. 

Synonyms,  Erodona,  Daud.  (=Pacyodon,  Beck.)  Agina, 
Turt. 

Shell  ^ioky  inequivalve,  gibbose,  closed,  produced  posteriorly; 
right  valve  with  a  prominent  tooth  in  front  of  the  cartilage  pit ; 
left  valve  smaller,  with  a  projecting  cartilage  process ;  pallial 
sinus  slight ;  pedal  scars  distinct  from  the  adductor  impressions. 

AniTnal  with  very  short,  united  siphons;   orifices  fringed; 
anal  valve  tubular;  foot  thick  and  pointed;  palpi  moderate;  . 
gills  2  on  each  side,  obscurely  striated. 

Distribution,  66  species.  United  States,  Norway,  Britain, 
Mediterranean,  West  Africa,  China.  Inhabits  sandy  bottoms ; 
lower  laminarian  zone — 80  fathoms. 

Fossily  120  species.  Inferior  Oolite — ,  United  States,  Europe, 
India. 

The  external  shell-layer  consists  of  fusiform  cells ;  the  inner 
is  homogeneous  and  adheres  so  slightly  to  the  outer  layer,  that 
it  is  very  frequently  detached  in  fossil  specimens.  Corbulomya, 
Nyst  (C.  complanata,  Sby.),  Crag.,  Britain. 

Sub-generay    Potamomyay  J.  Sowerby.    P.  gregaria,  Eocene, 
Isle  of  Wight.     Cartilage  process  broad  and  spatulate,  received 
between  two  obscure  teeth  in  the  right  valve.     The  estuary 
CorbulcB  differ  very  little  from  the  marine  species.    P.  lahiaia 
(Azara,  D'Orbigny),  PI.  XXIII.,  Pig.  3,  lives  buried  in  the 
mud  of  the  Eiver  Plata,  but  not  above  Buenos  Ayres,  and  con- 
sequently in  water    which  is  very  little    influenced  by  the 
superficial  ebb  of  the  river.     The  same  species  is  found  in  banks 
widely  dispersed  over  the  Pampas  near  San  Pedro,  and  many 
places  in  the  Argentine  Bepublic,  fi.ve  yards  above  the  river 
Parana.    (Darwin,) 
^henia,  Turi.     S.  Binghand,  T?V.  XSia.,  m%.  V,    «Vw3X 
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oblong ;  right  yalve  with  a  curved,  conic  tooth  in  front  of  i£e 
oblique,  sub-trigonal  cartilage-pit.  Animal  with  thick  united 
siphons,  fringed  at  the  end,  anal  yalye  conspicuous ;  foot  finger- 
like, with  a  byssal  groove.  jDutrihution,  2  species.  Britain, 
France.  Burrowing  in  oyster-shells  and  limestone,  in  10 — 25 
fathoms.    Fossil,  20  species.    Tertiary.    Europe. 

NuaJBA,  Gray. 

Etymology y  Neoera,  a  Eoman  lady's  name. 

Type,  N.  cuspidata,  PL  XXIII.,  Pig.  6. 

Synonym,  Ouspidaria,  Nardo. 

Shell  globular,  attenuated,  and  gaping  behind  ;  right  valve  a 
little  the  smallest ;  umbones  strengthened  internally  by  a  rib 
on  the  posterior  side ;  cartilage  process  spatulate,  in  each  valve 
(famished  with  a  movable  ossicle, — Deshayes),  with  an  obsolete 
tooth  in  front,  and  a  posterior  lateral  tootii ;  pallial  sinus  very 
shallow. 

Animal  with  the  mantle  closed ;  foot  lanceolate ;  siphons  short, 
united,  branchial  largest,  anal  with  a  membranous  valve,  both 
with  a  few  long,  lateral  cirri. 

Distrilmtion,  22  species.  Norway,  Britain,  Mediterranean, 
Canaries,  Madeira,  China,  Moluccas,  New  Guinea,  Chili.  !Prom 
12—200  fathoms. 

Fossilf  14  species.    Oolite — ,    Britain-,  Belgium,  Italy. 


Fig.  26d.    Thetis,  minora  Sby.  Neocomian,  I.  Wight. 

Thetis,  Sowerby. 

Etymology y  Thetis,  in  Greek  m3rthology,  a  sea-nymph. 
Synonyms,  Poromya  (anatinoides),  Forbes.     Embla  (Korenii), 
Loven  P    Inoceramus  (impressus),  D*Orb  ?    Corbula  (gigantea), 

Sby. 

Tyjpe,  T.  minor.  Fig.  266.    T.  hyaHna,  PI.  XXII.,  Fi^.  U. 

SMI  sub-orbicular,   ventricoso,  ^Smu,  \^wai>35^ML^^'^^  ^^^^v«\ 
rogTzlariy-granuIated,  interior  B\ig\it\j  T\ajct^o\x&\  ^^^^'^'^  ^^ 
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external ;  Hnge-teeth  1  or  2 ;  mnbones  strengthened  inside  h^ 
a  posterior  lamina;  adductor  (a,  a')  and  pedal  impressions  (i?) 
separate,  slightly  impressed,  posterior  adductor  bordered  by  a 
ridge ;  pallial  line  nearly  simple,  sub^marginal. 

Animal  with  short  siphons,  the  branchial  largest,  surrounded 
at  their  base  by  18-20  tentacles,  generally  reflected  on  the 
shell ;  mantle  open  in  front ;  foot  long,  narrow,  and  slender. 
(M*Andrew.) 

Distribution,  6  species.  Norway,  Britain,  Mediterranean, 
Madeira,  Borneo,  China.    40 — 150  fathoms. 

Foml,  17  species.  Neocomian — .  Britain,  Belgium,  France, 
South  India. 

Suh'-gentia?  Eucharis,  Becluz;  Corbula  quadrata.  Hinds, 
Guadaloupe.  SJiell  equiyalye,  obliquely  keeled,  gaping ;  beaks 
anterior ;  hinge-teeth  1 — 1 ;  ligament  external ;  pallial  line 
simple ;  surfEice  granulated. 

FAKOF.SLA,  Menard  de  la  Groye. 

Etymology y  Panope^  a  Nereid. 

Example,  P.  Americana,  PL  XXII.,  Fig.  12. 

Synonym  ?  Pachymya  (gigas).  Shy.  Upper  Greensand. 
Biitain,  France. 

Type,  P.  glycimeris.    Fig.  267. 

Shell  equiysdye,  thick,  oblong,  gaping  at  each  end ;  ligament 
external,  on  prominent  ridges ;  1  prominent  tooth  in  each  yalye; 
pallial  sinus  deep. 

Animal  with  yery  long,  united  siphons,  inyested  with  thick, 
wrinkled  epidermis ;  pedal  oriflce  small,  foot  short,  thick,  and 
grooyed  below ;  giUs  long  and  narrow,  extending  far  into  the 
branchial  siphon,  the  outer  pair  much  narrower  than  the  inner, 
faintly  pectinated ;  palpi  long,  pointed,  and  striated. 

In  P.  Norvegica  the  pallial  line  is  broken  up  into  a  few 
scattered  spots,   as  in  Saxicava;  the  animal  itself  is  like  a 
gigantic    Saxicaya.      (Hancock.)     This    species  ranges  from 
Ochotsk  to  the  White  Sea,  Norway,  and  North  Britain ;  it  was 
formerly  an  inhabitajit  of  the  Mediterranean,  where  it  now 
occurs  fossil.     (=  P.  Bivonas,  Philippi.)    The  British  speci- 
mens  haye   been    caught,    accidentally,    by  the    deep-water 
fishing-hooks.    P.  NataUnsis  is  found  at  Port  Natal,  buried 
in  the  sand  at  low  water ;  the  projecting  siphons  first  attracted 
attention  (doubtless  by  the  strong  jets  of  water  they  sent  up 
when  molested),  but  the  shellB  ^exe  only  obtained  by  digging 
^  the  depth  of  seyeral  feet.    TlVjlq  ^JLoaiXftTwa^aiWi.  ^^-^assk  P . 
9h/cimeru  attains  a  length  oi  B  ox  ^  mOaaa, 
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fig.  267  lepreeeute  the  Emimal  of  Panopnai  glydmirit;  xia 
Been  on  the  removal  of  the  left  valve  and  thin  part  of  the 
mantta.  It  was  obtained  on  the 
coast  of  Sicily,  and  presented  to 
the  Gloucester  Museum  by  Cap 
taiQ  Ouise 

IfanfZe  and  siphons  covered 
with  thick  dark  wnnkled  opi 
dermiH  siphons  ututed  thick 
contractile  pedal  an£co  small 
m  the  middle  of  tho  antenor 
gape  foot  Hmall  (/)  body  oval 
(6)  TFith  a  prominent  heel 
pallial  muscle  (m)  continuous 
■with  a  deep  siphonal  inflection 
(s)  lipa  broad  and  plain  palpi 
tnangnlar  deeply  platted  {t) 
gills  unequal  (much  oontracted 
in  spint)  reaching  the  <!odi 
mencement  of  the  siphons 
inner  gilla  prolonged  between 
the  palpi  plaits  in  pairs  each 
lamina  being  composed  of  vas 
cular  loops  arranged  side  by 
eide  margin  grooved  dorsal 
border  of  inner  lamina  imat 
tached  outer  gills  shorter  and 
narrower  formed  of  a  single  I 
Benes  of  branchial  loops  placed 
one  behmd  the  other  dorsal 
border  vide  and  fixed 

Diatribviion  11  species 
Northern  Seas  Mediterranean 
Cape  Australia  Now  Zealand 
Patagonia  Low  water  —  90 
fathoms 

Foeil    140  species      Inferior         Sig  m    Fampaa  ciycannu 
Oohte—  United  States  Europe      _,    ^  The  .ii*  of  ine  origin^ 

_    ,  0,0"  addg  to  miiaclea    p  posterior  [ 

India  muscle    r  mill  orgso 

QLTO^fEBts,  Ijamarck. 

Etymology, gliikua,  sweet,  nima,'\n.ttM, 
Si/pe,  G.  flih-qna,  Pl.XXII.,"Eig.  14Mii"l"i%.t'®- 
fiifnoayTn,  Qyrtodaria,  Daud> 
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Shell  oblong,  gaping  at  each  end;  posterior  side  ahorUBt; 
ligament  large  and  prominent ;  epidermis  black,  extending 
beyond  fie  margins ;  anterior  jnusculai  soar  long,  paUial  jm- 
pression  irtegalar,  eligbtljr  sinuated. 

Animal  hagea  Oian  ite  shell,  sub- cylindrical ;  mantle  closed, 
sipbona  united,  protected  by  a  thick  enTelope ;  orifices  small ; 


i,  Clycimfri)  tUiqtia,  Cbmm.    HevfanndlBnd. 
0,  a,  BaaDiiior  muacle ;  p,  pedal  mmcls ;  i,  DphODHl  mnsde ;  /,  foot ;  t,  laliial 
Untacles ;  g,  glUa,  much  contiactr^  oud  cmmpled^ 

pedal  opening  small  anterior ;  foot  conical ;  palpi  large,  striated 
inside,  the  posteriof  border  plain ',  gills  large,  extending  into 
tiie  branchial  sipbgn. 

DittrSndion,  2  species.  Arctic  Seas,  Cape  Fany,  North 
IVestem  America,  Nevfoundland. 

Fouil,  Pliocene — ,    Britain,  Belgium. 


Familt  ZIX.— ANATQfms. 
Shell  often  inequiyalve,  thin ;  interior  oacreons ;  surface 
granular ;  ligament  eiteraat,  thin ;  cartilage  internal,  placed 
in  corresponding  pits  and  furnished  with  a  &ee  ossicle; 
muscular  impressions  faint,  the  anterior  elongated;  pallial 
line  usually  sinuated. 

Animal  with  mantle-margins  united ;  siphons  long,  more  <a 
less  imitod,  Mnged ;  gills  single  on  eatdi  side,  the  outer  lamina 
prolonged  dorsaUy  beyond  the  line  of  attachment. 

Pholadomya  and  its  fossil  allies  have  an  external  ligament 

only;  has  no   ossicle.     The  external  surface  of  these  shells  is 

often  rough  with  large  calcareous  cells,   sometimes  ranged  in 

liaeB,  and  covered  by  the  epidermis ',  the  outer  layer  consists  of 

polygonal  cells,  more  or  lesa  shaxpV^  4<&n6i',  '^i^B'■alIl.'«\«ya^a 
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Anatiita,  Lamarck.    Lantem-sliell. 

Type,  A.  rostrata,  PI.  XXIII.,  Fig.  7.  {Anatinu8y  pertain- 
ing to  a  duck.) 

Synonyms,  Latemnla,  Bolten  MS.  Anrisoalpium,  Muhlf. 
Osteodesma,  Blainville.  Oyathodonta  (nndulata),  Conrad  ?  West 
America. 

Shell  oblong,  ventricose,  sub-equivalve,  tliin  and  translucent, 
posterior  side  attenuated  and  gaping ;  umbones  fissured,  directed 
backwards,  supported  internally  by  an  oblique  plate ;  hinge 
.with  a  spoon-shaped  cartilage  process  in  each  valve,  furnished 
in  front  with  a  transverse  ossicle;  pallial  sinus  wide  and 
shallow. 

Animal  with  a  closed  mantle  and  long  united  siphons,  clothed 
yith  wrinkled  epidermis ;  gills*  one  on  each  side,  thick,  deeply 
plaited ;  palpi  very  long  and  narrow ;  pedal  opening  minute, 
foot  very  small,  compressed. 

Distribution,  20  species.  India,  Philippines,  New  Zealand, 
West  America. 

Fossil,  50  species.  Devonian? — Oolite — .  United  States, 
Europe. 

Sub-genera,  Perijploma  (inequivalvis),  Schum.  "  Spoon- 
hinge  "  of  Petiver ;  oval,  inequivalve,  left  valve  deepest ;  pos- 
terior side  very  short  and  contracted.  Distrihtdion,y[est  Indies, 
South  America. 

Cochlodesma,  Oouthouy.  0.  prsetenue,  PL  XXTTT.,  Fig.  8. 
(Bontia,  Leach  MS.  Ligula,  Mont.,  part.)  Oblong,  compressed, 
thin,  slightly  inequivalve ;  umbones  fissured ;  cartilage  processes 
prominent,  ossicle  minute ;  pallial  sinus  deep.  Animal  with  a 
broad,  compressed  foot ;  siphons  long,  slender,  divided  through- 
out ;  gills  one  on  each  side,  deeply  plaited,  divided  by  an  oblique 
ftirrow  into  two  parts,  the  dorsal  portion  being  narrower,  com- 
posed of  a  single  lamina  only,  and  attached  by  its  whole  inner 
surface.  (Hancock.)  Distribution,  2  species.  United  States, 
Britain,  Mediterranean.    Fossil,  Pliocene,  Sicily. 

Cercomya,  Agassiz.  0.  imdulata,  Sowerby.  (=Ehynchomya, 
Agassiz.)  Shell  very  thin,  elongated,  compressed,  attenuated 
posteriorly;  sides  concentrically  furrowed,  umbones  fissured, 
posterior  (cardinal)  area  more  or  less  defined.  Fossil,  12  species. 
Oolite — ^Neocomian.    Europe. 

Thraoia  (Leach),  Blainville. 

Synonyms,  Odoncinetus,  Coata.    CXncvDY^a.^  k%«J3s«tx  ""fesssgNR^^ 
(ooncentrica),  JBellevue. 
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Type,  T.  pubescens,  PI.  XXTTT.,  Fig.  9. 

Shdl  oblong,  nearly  equivalve,  sliglitly  compressed,  attenuated 
and  gaping  posteriorly,  smooth,  or  minutely  scabrous ;  cartilage 
processes  thick,  not  prominent,  "with  a  cresoentic  ossicle ;  pallial 
sinus  shallow.  Outer  shell  layer  composed  of  distinct,  nucleated 
cells. 

Anirnal  with  the  mantle  closed;  foot  linguiform;  siphons 
rather  long,  separate,  with  fringed  orifices ;  gills  single,  thick, 
plaited ;  palpi  narrow,  pointed. 

T,  concentrica  and  T,  distorta,  Mont.,  are  found  in  the  creVices 
of  rocksj  and  burrows  of  Saxicava ;  they  have  been  mistaken 
for  boring-shells. 

Diatributioriy  17  species.  Greenland,  United  States,  Norway, 
Britain,  Mediterranean,  Canaries,  China,  Sooloo ;  4 — 110 
fathoms.  • 

Fossil,  36  species.  (Trias  ?)  Lower  Oolite — .  United  States, 
Europe. 

Pholadomya,  G.  Sowerby. 

Becent  Type,  P.  Candida.     PI.  XXII.,  Pig.  15.     I.  Tortola. 

Shell  oblong,  equiyalye,  yentricose,  gaping  behind ;  thin  and 
translucent,  ornamented  with  radiating  ribs  on  the  sides ;  liga- 
ment external ;  hinge  with  one  obscure  tooth  in  each  valye ; 
pallial  sinus  large. 

-  Animal  with  a  single  gill  on  each  side,  thick,  finely  plaited, 
grooyed  along  its  free  border,  the  outer  lamina  prolonged 
dorsally  ;  mantle  with  a  fourth  (yentral)  orifice.    (Owen.) 

Distribution,  1  species.    Tropical  Africa. 

Fossil,  160  species.  Lias — .  United  States,  Europe,  Algeria, 
Thibet. 

Homomya  (hortulana),  Agassiz.  Shell  thick,  concentrically 
furrowed,  without  radiating  ribs ;  12  species.     Oolites,  Europe. 

Tyleria,  Adams.  Cartilage  inserted  in  a  spoon-sh^-ped  hollow ; 
interior  of  shell  with  a  layer  of  isarbonate  of  lime  between  the 
spoon-shaped  hollow  and  the  anterior  edge. 

Myacites  (Schlotheim),  Bronn. 

Synonyms,  Myopsis  (Jurassi),  Agassiz.    Pleuromya,  Agassiz. 
Arcomya  (Helvetica),  Agassiz.     Mactromya  (mactroides),  Ag. 
Anoplomya  (lutraria),  Krauss. 
Uocample,  M.  sulcatus,  Eleming.    ^Isi^iXonrissg^^  "^V^k^^  "g^I.  Tr,, 
18d0,  PL  XX.,  Eig.  6.) 
^Ae^  oblong,  ventricose,  gai^m^,  ^"^Q^ai,  o^ii.  <i)OT^^T^\f«sa&:i 
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farrowed;  umbones  anterior;  surface  granulated;  ligament 
external ;  hinge  "with  an  obscure  tooth  or  edentulous ;  muscular 
impressions  faint ;  pallial  line  deeply  sinuated. 

Fossil^  50  species.  Lower  Silurian — ^Lower  Chalk.  United 
States,  Europe,  South  Africa. 

Sub-genera  ?  Ooniomya,  Agassiz.  Mya  literata,  PI.  XXII., 
Pig.  16.  (Lysianassa,  Munster,  not  M.  Edwards.)  Shell  equi- 
valve,  thin,  granulated;  ligament  external,  short,  prominent. 
Fossil^  33  species.    Upper  Lias — Chalk.    Europe. 

^TcZZiwomy a  (nasuta),  Hall ;  Silurian,  United  States,  Europe. 
Not  characterised. 

?  Grammysia,  Vemeuil.  Nucula  cingulata,  His.  Upper 
Silurian,  Europe.  Valves  with  a  strong  transverse  fold  extend- 
ing from  the  umbones  to  the  middle  of  the  ventral  margin. 

?  Sedgvnchia  (corrugata),  M'Coy.  =  ?  Leptodonus  (senilis), 
M*Coy.  Shell  thin,  ventricose,  concentrically  furrowed  in 
front ;  escutcheon  long  and  flat.    Silurian — Carb.    Europe. 

EiBEiRiA,  Sharpe,  1853. 

Shell  gaping  at  both  ends ;  sub-ovate,  rounded  in  front,  elon- 
gated and  rather  attenuated  behind ;  punctate-striate ;  casts  of 
interior  with  a  large  umbonal  impression  (caused  by  a  cartilage - 
plate,  as  in  Lyonsia  ?)  and  a  notch  in  front  of  it. 

Fosail,    Lower  Silurian,    Portugal, 

Ceromya,  Agassiz. 

Etymology,  keraos,  horned,  mya,  mussel. 

Type,  0.  concentrica  (Isocardia)  Sowerby,  Min.  Con.  491, 
Pig.  1. 

Shell  Isocardia-shaped,  slightly  inequivalvef  very  thin, 
granulated,  often  eccentrically  farrowed;  ligament  external; 
hinge  edentulous ;  right  valve  with  an  internal  lamina  behind 
the  umbo ;  pallial  line  scarcely  sinuated  ? 

Fossil,  14  species.    Inferior  Oolite — .    Greensand  ?    Europe. 

Sub-genus  ?    Gresslya  (sulcosa)  Ag.     (Amphidesma  and  Unio, 
species,  Philippi).      Shell  oval,  rather  compressed;  umbones 
anterior,  incurved,  not  prominent ;  valves  thin,  close,  smooth 
or  concentrically  furrowed;    pallial  sinus  deep.      Fossil,    50 
species.    Lias — ^Portlandian.    Europe.    Thelojms^^^j^&^^^s^ 
posterior  hinge-margin  of  the  right  "val^^  -^gro^xsLC^"^  ^^»3xa^  ^ 
the  casta,  vrhich  are  more  comnioii  &aii.  s^^cv-msraa  x^^ua^^3is^^^^ciS 
ebeU, 
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P  Oabdiomobpba,  Koninck. 

Type,  0.  oblonga  (Isocardia),  Sowerby  (not  Koninck).  Car- 
bonate of  lime. 

Shell  Isocardia-sliaped,  smooth  or  concentrically  fiirrowed, 
umbones  prominent,  hinge  edentulous;  hinge-margin  with  a 
narrow  ligamental  furrow,  and  an  obscure  internal  cartilage 
groove. 

Fossil,  38  species.  Lower  Silurian — Oarb.  North  America, 
'   Europe. 

EdMONDIA,  KOIONCK. 

Example,  E.  sulcata,  Ph.  (T.  Pal.  Soc.  185Q,  PI.  XX.,  Eig.  5.) 
Oarb.    Britain. 

Synonyms,  Allorisma,  King  (part).  Stoguinolites,  M'Coy 
(part). 

Shell  oblong,  equiyalve,  thin,  concentrically  striated,  close ; 
umbones  anterior ;  ligamental  grooves  narrow,  external ; 
hinge-line  thin,  edentulous,  furnished  with  large  oblique 
cartilage  plates,  placed  beneath  the  umbones,  and  leaving  space 
for  an  ossicle  P  or  the  plate  may  be  equivalent  to  the  sub-um- 
bonal  blade  in  Pholas  ;  pallial  line  simple  P 

Fossil,  4  species.    Garb. — ^Permian.    Europe. 

Suh-genm,  Scaldia,'Rjckholt,  1856,  Garb.  Toumay.  Shell 
like  Edmondia,  with  a  single  cardinal  tooth  in  each  valve. 

Lyonsia,  Turton,  1822  (not  E.  Brown). 

Synonyms,  Magdala,  Leach,  1827.  Myatella,  Brown.  Pan- 
dorina,  Scacchi. 

Type,  Jj.  Norvegica,  PL  XXIII.,  Eig.  10. 

Shell  nearly  equivalve,  left  valve  largest,  thin,  sub-nacreous, 
close,  truncated  posteriorly;  cartilage  plates  oblique,  covered 
by  an  oblong  ossicle ;  pallial  sinus  obscure,  angular.  Struc- 
ture intermediate  between  Pandora  and  Anatina ;  outer  layer 
composed  of  definite  polygonal  cells. 

Animal  with  the  mantle  closed ;  foot  tongue-shaped,  grooved, 
byssiferous;  siphons  very  short,  imited  nearly  throughout, 
feinged;  lips  large,  palpi  narrow^  triangular. 

Distrihution,   12  species.    Greenland,  North  Sea,  Norway, 
West;  Indies,  Madeira,  India,  Borneo,  Philippines,  Peru. 
^.  j^orvegica  ranges  from  TSforway  \.o  ^^  ^^^  ^i  ^^^\]Sb.\  ^ 
15—80  fathoms^ 
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FosHl?  Miocene^-.  Europe.  (lOOspeoies.  Lower  Siluxian — ^ 
D'Orbigny.) 

p  JEntodeama  (Chilenfids),  Phil.  SJiell  thin,  saxicaya-shaped, 
slightly  inequivalve  and  gaping,  covered  wiih.  thick  epidermis ; 
hinge  edentulous ;  each  valve  with  a  semicircular  process  con- 
taining the  cartilage. 

Pandora.  (Solander),  Bruguiere, 

Type,  P.  rostrata,  PL  XXTT.,  Fig.  11,  (Paiw^ora,  the  Grecian 
Eve.) 

Shell  inequivalve,  thin,  pearly  inside ;  valves  close,  attenuated 
behind ;  right  valve  flat,  with  a  diverging  ridge  and  cartilage 
furrows ;  left  valve  convex,  with  two  diverging  grooves  at  the 
hinge ;  pallial  line  slightly  sinuated.  Outer  layer  of  regular, 
vertical,  prismatic  cells,  250  times  smaller  than  those  of  Pinna 
(Fig.  217).     (Carpenter.) 

Animal  with  mantle  closed,  except  a  small  opening  for  the 
narrow,  tongue-shaped  foot ;  siphons  very  short,  united  nearly 
throughout,  ends  diverging,  fringed ;  palpi  triangular,  narrow ; 
gills  plaited,  one  on  each  side,  with  a  narrow  dorsal  border. 

Diatrihutionf  18  species.  United  States,  Spitzbergen,  -Jersey, 
Canaries,  India,  New  Zealand,  Panama;  4 — 110  fathoms,  bur- 
rowing in  sand  and  mud. 

Foeail,  14  species.    Carb. — .    United  States,  Britain. 

Myadora,  Gray. 

Type,  M.  brevis,  PI.  XXIII.,  Pig.  12. 

STiell  trigonal,  rounded  in  front,  attenuated  and  truncated 
behind ;  right  valve  convex,  left  flat ;  interior  pearly ;  cartilage 
narrow,  triangular,  between  two  tooth-like  ridges  in  the  left 
valve,  with  a  free  sickle-shaped  ossicle ;  pallial  line  sinuated ; 
structure  like  Anatina;  outer  cells  large,  rather  prismatic. 

Distribution,  10  species.  New  Zealand,  New  South  Wales, 
Philippines. 

Mtoohaha,  Stutchbury. 

Type,  M.  anomioides,  PI.  XXUI.,  Fig.  13. 
Shell  inequivalve,  attached  by  the  dextral  va^ve  and  modified 
by  form  of  surface  of  attachment ;   posterior  side  attenuated ; 
left  valve  gibbose ;  cartilage  internal,  between  two  tooth-like 
projections  in  each  valve,  and  furnished  with.  Ci.  "c^ss^^ik^a  «af5ss^^\ 
anterior  muscular  impression,  curved,  i^oa\«nssi:  xo^isv^'^^-*"^'^^^'^ 
einuB  small,  vs,  -  y^s: 

Antmal  with  mantle-lobes  \mito4;  19^3^  o^«m3v^^fiSia.^vs 
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surrounded  by  separate  areas ;  siphons  distinct,  tLneqiial,  small, 
slightly  fringed ;  a  minute  fourth  orifice  close  to  the  base  of  the 
branchial  siphon ;  visceral  mass  large,  foot  small  and  conical ; 
mouth  rather  large,  upper  lip  hood-like ;  palpi  tapering,  few- 
plaited;  gills  one  on  each  side,  ^triangular,  plaited,  divided  by 
an  oblique  line  into  two  portions ;  excurrent  channels  four,  two 
at  the  base  of  the  gills  and  two  below  the  dorsal  laminse. 
(Hancock,  An.  Nat.  Hist.,  1853.) 

Distribution,  5  species.  New  South  Wales ;  attached  to  Crass- 
atella  and  Trigonia,  in  8  fathoms  water ;  the  fiy  (as  indicated 
by  the  umbones)  is  free,  regular,  and  Myadora-shaped. 

Ohamostrea,  Eoissy. 

Type,  C.  albida,  PI.  XXIII.,  Fig.  14. 

Synonym,  Cleidothserus,  Stutch. 

Shell  inequivalve,  chama-shaped,  solid,  attached  by  the 
^  anterior  side  of  the  deep  and  strongly-keeled  dextral  valve ; 
umbones  anterior,  sub-spiral;  left  valve  flat,  with  a  conical 
tooth  in  front  of  the  cartilage ;  cartilage  internal,  with  an  oblong, 
curved  ossicle;  muscular  impressions  large  and  rugose,  the 
anterior  very  long  and  narrow ;  pallial  line  simple. 

Animal  with  mantle-lobes  united  by  their  extreme  edge 
between  the  pedal  orifice  and  siphons;  pedal  opening  small,, 
with  a  minute  ventral  orifice  behind  it ;  siphons  a  little  apart, 
very  short,  denticulated ;  body  oval,  terminating  in  a  small, 
compressed  foot ;  lips  bilobed,  palpi  disunited,  rather  long  and 
obtusely  pointed ;  gills  one  on  each  side,  large,  oval,  deeply  • 
plaited,  prolonged  in  front  between  the  palpi,  united  posteriorly; 
each  gill  traversed  by  an  oblique  farrow,  the  dorsal  portion  con- 
sisting of  a  single  lamina  witibi  a  &ee  margin.  (Hancock,  An. 
Nat.  Hist.,  Feb.,  1853.) 

Distrihution,  1  species.     New  South  Wales. 

Family  XX. — GAJSTROCH^EaoD-ffi. 

Shell  equivalve,  gaping ;  valves  thin,  edentulous,  united  by 
a  ligament,  sometimes  cemented  to  a  shelly  tube  when  adult ; 
adductor  impressions  2,  pallial  line  sinuated. 

Animal  elongated,  truncated  in  front,  produced  behind  into 

two  very  long,  united,  contractile  siphons,  with  cirrated  orifices; 

mantle-margins  very  thick  in  front,  united,  leaving  a  small 

opening  for  the  finger-like  Toot*,  ^[S^  T^Tto^^^TOkVOTL^odinto 

the  branchial  siphon. 

The  BheR-Mi  of  this  family,  t\ift  tubicolvS^  oil  ^>aasa^5s» 
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biirrowers  in  mud  or  stone.  They  are  often  ^egarious,  living 
in  myriads  near  low- water  line,  but  are  extracted  from  their 
abodes  with  dif&culty. 

GASTB00H2ENA,  Spongier,  1783. 

Type,  G.  modiolina,  PL  XXIII.,  Fig.  15.  {Gaster,  ventral, 
chcma,  gape.) 

SJiell  regular,  wedge-shaped,  umbones  anterior;  gaping 
widely  in  front,  close  behind;  ligament  narrow,  external; 
pallial  sinus  deep. 

Animal  with  mantle  closed,  and  thickened  in  front;  foot 
finger-like,  grooved,  sometimes  byssiferous ;  siphons  long,  sepa- 
rate only  at  their  extremities ;  lips  simple,  palpi  sickle-shaped, 
gills  unequal,  prolonged  freely  into  the  branchial  siphon. 

G,  TTiodiolina  perforates  shells  and  limestone ;  its  holes  are 
regular,  about  2  inches  deep  and  J  inch  diameter ;  the  external 
orifice  is  hour-glass  shaped,  and  lined  with  a  shelly  layer  which 
projects  slightly.  When  burrowing  in  oyster-shells  it  often 
passes  quite  through  into  the  ground  below,  and  then  completes 
its  abode  by  cementing  such  loose  material  as  it  finds  into  a 
flask-shaped  case,  having  its  neck  fixed  in  the  oyster-shell ;  ii; 
some  fossil  species  the  siphons  were  more  separated,  and  the 
flasks  have  two  diverging  necks.  The  siphonal  orifices  are 
rarely  4-lobed;  PL  XXHI.,  Pig.  15  a. 

Distribtdion,  10  species.  West  Indies,  Britain,  Canaries, 
Mediterranean,  Bed  Sea,  India,  Mauritius,  Pacific  Islands, 
Gallapagos,  Panama ;  —30  fathoms. 

FosHlj  20  species.    Inf.  Oolite — .     United  States,  Europe. 

Suh-geniM,  Chsena,  Eetz.,  1788.  C.  mumia.  PL  XXHI., 
Fig.  16.  (=  Fistulana  clava,  Lam.)  Shell  elongated,  con- 
tained within  a  shelly  tube ;  posterior  adductor  nearly  central, 
with  a  pedal  scar  in  front;  siphonal  inflection  angular,  with 
its  apex  joining  the  pallial  line.  Tube  round,  straight,  taper- 
ing upwards,  transversely  striated,  closed  at  the  lower  end 
when  complete,  and  furnished  witii  a  perforated  diaphragm 
behind  the  valves.  Distribution,  3  species.  Madagascar, 
India,  Philippines,  Australia;  burrowing  in  sand  or  mud. 
Fossil,  Inf.  Oolite — .  United  States,  Europe,  Southern 
India. 

Saxicava,  BeUftTa"e>* 

Etymoloffy,    saxum,    stone,    cavo,    to  exssa.'S^J^*      ^'  ^c^^?^- 
PL  XXn.,  Fig.  13. 
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SynonymSy  Byssomya,  Guy.  Bhomboides,  Bl.  Hiatella 
(minuta),  Daud.,  Biapholius,  Leach.   ArcineUa  (carinata),  Phil. 

8MI  when  young  symmetrieal,  with  2  minute  teeth  in  each 
Valye;  adult  rugose,  toothless;  oblong,  equivalve,  gaping, 
ligament  external ;  pallial  line  sinuated,  not  continuous. 

Animal  with  mantle-lobes  united  and  thickened  in  front; 
siphons  large,  united  nearly  to  their  ends,  orifices  fringed ; 
pedal  opening  small,  foot  finger-like,  with  a  byssal  groove ; 
palpi  small,  free;  giUs  narrow,  tinequal,  united  behind  and 
prolonged  into  the  branchial  siphon.  I 

Fiye  genera  and  15  species  have  been  manufactured  out  of 
varieties  and  conditions  of  this  Protean  shell.  It  is  found  in  i 
crevices  of  rocks  and  corals,  and  amongst  the  roots  of  sea-weed,  I 
or  burrowing  in  limestone  and  shells ;  at  Harwich  it  bores  in 
the  cement  stone  (clay  iron-stone),  at  Folkestone  in  the  Kentish- 
rag,  and  the  Portland  stone  employed  in  the  Plymouth  Break- 
water has  been  much  wasted  by  it.  Its  crypts  are  sometimes 
6  inches  ddep  (Couch) ;  they  are  not  quite  symmetrical,  and 
like  those  of  the  Lithodomtis,  are  inclined  at  various  angles,  so 
as  to  invade  one  another,  the  last  comers  cutting  quite  through 
their  neighbours ;  they  are  usually  fixed  by  the  byssus  to  a 
small  projection  from  the  side  of  the  cell.  The  Saxicava  iranges 
from  low  water  to  140  fathoms ;  it  is  found  in  the  Arctic 
Beas,  where  it  attains  its  largest  size ;  in  the  Mediterranean, 
at  the  Oanarios,  and  the  Cape.  It  occurs  fossil  in  the  Miocene 
tertiary  of  Europe  and  in  the  United  States,  and  in  aU  the 
glacial  deposits. 

Clavagella,  Lamarck. 

Example  J  C.  bacillaris,  PI.  XXIIL,  Fig.  17. 

SJiell  oblong,  valves  flat,  often  irregular  or  rudimentary, 
the  left  cemented  to  the  pide  of  the  burrow,  when  adult,  the 
right  always  free;  anterior  muscular  impression  smaU,  posterior 
large,  pallial  line  deeply  sinuated.  Tube  cylindrical,  more  or 
less  elongated,  sometimes  divided  by  a  longitudinal  partition ; 
often  furnished  with  a  succession  of  siphonal  fringes  above, 
and  terminating  below  in  a  disk,  with  a  minute  central  fissure, 
and  bordered  with  branching  tubuli. 

Animal  with  the  mantle  closed  in  front,  except  a  minute  slit 
for  the  foot,  and  furnished  with  tentacular  processes ;  palpi  long 
and  slender.;   gills  2  on  each  side,  elongated,  narrow  (fioating, 
^eelyin  the  branchial  siphon.  ?y 
Some  specimens  of  the  xeceu-t  0.  cyperta^MK^^^^^^HRk  '^'sa 
^bes,  O.  bacillaris  has  twice  tlaat  uu"ccCcj^i  Q^iXi^YcrftaSc^.  'Tws^ 
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are  formed  by  tlie  siphonal  ori£ces  when  the  animal  continnes 
elongating,  after  having  fixed  its  valve  and  ceased  to  burrow ; 
or  perhaps,  in  some  instances,  when  it  is  compelled  to  lengthen 
its  tubes  upwards  by  the  accumulation  of  sediment.  Brocchi 
mentions  that  on  breaking  the  tube  of  the  fossil  C»  echinata,  he 
sometimes  found  the  shell  of  a  Saxicava  or  Petricola  beside  the 
loose  valve  of  the  Clavagella,  into  whose  tube  they  must  have 
entered  after  its  death.  0,  elongata  is  found  in  coral;  C7. 
aastralis  lives  at  low  tide,  and  spirts  out  water  when  alarmed. 

Distribution^  6  species.  Mediterranean,  Australia,  Pacific : — 
11  fathoms. 

Fo88ilj  14  species.  TJ.  Greensand — .  Britain,  Sicily, 
Southern  India. 

AsPEBGiLLTJM,  Lam.    Watering-pot  shell. 

Tyj^e,  A.  vaginiferum,  PI.  XXIII.,  Fig.  18. 

Synonym^  Clepsydra,  Schum. 

Shell  small,  equilateral,  cemented  to  the  lower  end  of  a  shelly 
tube,  the  umbones  alone  visible  externally;  tube  elongated, 
closed  below  by  a  perforated  disk  with  a  minute  central  fissure ; 
siphonal  end  plain  or  ornamented  with  (1 — 8)  rufBles. 

Animal  elongated ;  mantle  closed,  thickened  and  fringed  with 
filaments  in  front ;  foot  conical,  anterior,  9pposed  to  a  minute 
slit  in  the  mantle ;  palpi  lanceolate ;  gills  long,  narrow,  united 
posteriorly,  continued  into  and  attached  to  the  branchial  siphon. 

Distribution,  21  species.  Bed  Sea,  Java,  Australia,  New 
Zealand ;  in  sand. 

Fossil,  1  species.  (A  ?  Leognanum,  Hoening.  Miocene,  Bor- 
deaux.) 

Htjmphbeyia,  Gray. 

Shell  developed  in  the  substance  of  .the  siphons,  which  gror 
with  the  ventral  side  uppermost. 
DistribtUion,  1  species.    South  Sea. 

Family  XXI.— Pholaiubje. 

Shell  gaping  at  both  ends ;  thin,  white,  brittle,  and  exceedingly 
hard ;  armed  in  front  with  rasp-like  imbrications ;  without  hinge 
or  ligament,  but  often  strengthened  externally  by  accessory 
ralyes ;    hinge-plate  reflected  over  the  umbones,  and  ^  \ft\s% 
curved  muscular  process  beneatTa;  eack;    ^.TAfeTvox  ^ssK^^s^^e^^^^^^"* 
pression  on  the  hinge-plate ;  pallia!  siu-oa^erj  ^<2i«^»  ^v^\ja^ 

Animal  ciub-flhaped,  or  worm-like  •,  ioo\,  ^ox\.  ^^^  vs^'QSi. 
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mantle  closed  in  front,  except  the  pedal  orifice ;  siphons  large, 
elongated,  united  nearly  to  their  ends ;  orifices  fringed ;  gills 
narrow,  prolonged  into  the  exhalent  siphon,  attached  through- 
out, closing  the  branchial  chamber ;  palpi  long ;  anterior  shell- 
muscle  acting  as  substitute  for  a  ligament. 

The  Plioladida  perforate  all  substances  that  are  softer  than 
their  own  valves  (p.  394)  ;*  the  burrows  of  Fholas  are  vertical, 
quite  symmetrical,  and  seldom  in  contact.  The  ship-worms 
{Teredines)  also  make  symmetrical  perforations,  and  however 
tortuous  and  crowded  never  invade  each  other,  guided  either  by 
the  sense  of  hearing  or  by  the  yielding  of  the  wood.  The  burrow 
has  frequently  a  calcareous  lining,  within  which  the  shell 
remains  free;  Teredina  cements  its  valves  to  this  tube  when 
full-grown.  The  opening  of  the  burrow,  at  first  very  minute, 
may  become  enlarged  progressively  by  the  friction  of  the  siphons, 
which  are  furnished  with  a  rough  epithelium ;  but  it  usually 
widens  with  much  more  rapidity  by  the  loasting  of  the  surface. 
As  the  timber  decomposes  the  shelly  tubes  of  the  Teredo  project,' 
and  as  the  beach  wears  away  the  pholas  burrows  deeper. 

Pholas,  L,    Piddock. 

Etymology,  pholas,  a  burrowing  shell-fish,  from  p7u)leo,  to 
bore. 

Synonyms,  Dactylina,  Gh^y.    Bamea,  Eisso. 

Type,  P.  dactylus.  Pig.  269. 

Example,  P.  Bakeri,  PL  XXTTT.,  Pig.  19. 

Shell  elongated,  cylindrical ;  dorsal  margin  protected  by  acces- 
sory valves ;  pallial  sinus  reaching  the  centre  of  the  shell. 

Animal  with  a  large  truncated  foot,  filling  the  pedal  opening ; 
body  with  a  fin-like  termination ;  combined  siphons  large,  cylin- 
drical, with  fringed  orifices. 

*  M.  Cailliaad  has  proved  that  these  valves  are  quite  equal  to  the  work  of  boring  in 
limestone,  by  imitating  the  natural  conditions  as  nearly  as  possible,  and  making  such  a 
hole  with  them.    Mr.  Eobertscin  also,  has  kept  the  living  Pholades  in  blocks  of  chalk,  by 
the  sea-side  at  Brighton,  and  has  watched  the  progress  of  the  work.    They  turn  from 
side  to  side,  never  going  more  than  half  round  in  their  burrow,  and  cease  to  work  as 
soon  as  the  hole  is  deep  enough  to  shelter  them ;  the  chalk  powder  is  ejected  at  inter- 
vals by  spasmodic  contractions  from  tlie  branchial  siphon,  the  space  between  the  aheU 
and  burrow  being  filled  with  Uiis  mud.    ( Joum.  CJonclt,  1863,  p.  811.)    It  is  to  be  re- 
marked  that  the  condition  of  the  Pholades  is  always  related  to  the  nature  of  the 
material  in  which  tliey  are  found  burrowing;  in  soft  sea-beds  they  attain  the  laigest 
size  and  greatest  perfection ;  whilst  in  hard,  and  especially  gritty  iwsk,  they  ai« 
dwarfed  in  size,  and  all  prominent  pointa  aaa  n4R«»  a^^^eax  worn  by  friction.    No 
notice  baa  been  taken  of  the  hypothesis  whidi  aactVbea  \iift  "^xlawjJasssv  ^\  tw3»^,  Va.^ 
A>  ct/tary  action,  because,  in  fact,  there  is  no  c\atcTi\  \>Qtfie«ii  VSaa  ^«3^  ci  vv^'cra  veA 
the  wrU  of  Uie  tube. 


505 

a  piddock  ia  used  for  bait  on  the  Dovou  ooast ;  it^ 
foot  ia  wlkite  and  translucent  when  besh,  like  a  piece  of  ice ;  the 
hyaline  stylet  (p.  22)  lodged  in  it,  ie  large  and  curious.  P.  oostata 
h  Gold  in  the  market  of  HaTaiuiah,  where  it  is  an  article  of 
food. 

P.  dactylue  has  two  accessory  valves  fo  protect  the  umhonal  ' 
muBcle,  with  a  small  transTerse  plat*  bdiind ;    a  long  tmsym- 


metrical  plate  fiHa  up  the  apace  between  the  valves  in  the  dorsal 
re^on.    F.  Candida  and  fiirua  have  a  single  umhonal  shield,  , 
and  no  dorsal  plate ;  these  difforencea  are  only  of  «pccy?c  value. 
In  P.  crwpota,  L,  (ZiV/cea,  Leach),  the  umhonal  shield  is  notfliftr 
tinotly  calcified,  but  there  is  a  small  posterior  plate ;  the  Bvila(f)^ 
of  tie  valves  is  divided  into  two  areas  by  a  transverse  furcow 

Dielribution,  32  species.  United  States,  Norway,  Britain, 
Wostem  Africa,  Mediterranean,  Crimea,  India,  Australia,  New 
Zealand,  Western  America : — 25  iatlionis. 

Foeeil,  25  species.      (U.  Lias — )    Eocene—.      United  States, 
Europe.    The  secondary  species  belong  to  the  nest  group. 
Pholadidea,  Turton,  1819. 

Type,  P.  papyracea,  PI.  XXIII.,  Fig.  20. 

Shell  globose-oblong,  with  a  transverse  furrow ;  anterior  gape 
large,  closed  in  the  adult  by  a,  callous  plate;  2  minute  accessory 
valves  in  front  of  the  beaka. 

Animal  with  a  fringed  disk  at  the  end  of  tbe  combined  dphone, 
and  a  homy  cup  at  their  base. 

IHstHbution,  ^  species.  Britain,  New  Zenland,  Ecuador. 
Low  tides — 10  fatioms. 

Sub-genera,     Martesia     (Leach),     BL      1826.       M.     striB**., 
PI.  XXin.,  Fig.  21.     Talves  \Bii^"t'bti6a.  >ic\iTA.^ 's^-™- "^^^ 
grown,  by  a  plain  Iwrder ;    innbonaV  \3\\6a  \  ot  t  ■,   *-™'*^^„ 
Tentrai  margins  often  with,  narrov)  acceaaoTY  ■s^'J^ 


rentrat  margins  often  with,  narrov)  acceaaox^  -sawew-  ^£q^ 

Weatladieit,  Africa,  India.     AT.  «tT^ata^>^s.TT«^*«^^*^ 
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M»  Urediniformia  was  found  in  cakes  of  floating  wax  on  the 
coast  of  Cuba.  (Q-.  B.  Sby.)  Jkf.  australis  in  (fossil  ?)  resin,  on 
t^e  coast  of  Australia.  M,  rivicola  in  timber  twelve  miles  from 
the  sea,  in  Borneo.  M,  ecutata,  Eocene,  Paris,  lines  its  burrow 
with  shell. 

Jouannetia  (semicaudata),  Desm.  (Pholadopsis^  Conrad; 
Triomphalia,  Sby,)  SMI  very  short,  sub-globose ;  right  valve 
longest  behind ;  anterior  opening  closed  by  a  callous  plate  deve- 
loped from  the  left  valve  overlapping  the  margin  of  the  righi 
valve,  and  fixed  to  the  single  unsymmetrical  umbonal  plate. 
IHatribution,  4  species.  Philippines,  Western  America.  Foasily 
Miocene  — .    France. 

Parapholaa,  Conrad,  P.  biBulcata,  PI.  XXTTL,  Fig.  22.  Yalves 
with  2  radiating  farrows.  Distribution^  4  species.  Panama, 
Torres  Straits. 

Xylophaga,  Turton. 

Etymology i  xulon,  wood,  phago,  to  eat. 

Types,  X.  dorsalis,  PI.  XXTTL,  Fig.  23 ;  X.  globosa,  Sby. 
Valparaiso. 

Shell  globular,  with  a  transverse  farrow ;  gaping  in  front, 
closed  behind;  pedal*  processes  short  and  curved;  anterior 
margins  reflected,  covered  by  2  small  accessory  valves ;  burrow 
oval,  lined  with  shell. 

Animdl  included  within  the  valves,  except  the  slender  con- 
tractile siphons,  which  are  famished  with  pectinated  ridges,  and 
divided  at  the  end ;  foot  thick,  very  extensile. 

Distrihution,  2  species.  Norway,  Britain,  South  America. 
Bores  an  inch  deep,  and  across  the  grain,  in  floating  wood,  and 
timbers  which  are  always  covered  by  the  sea* 

Teeedo  (Pliny),  Adanson. 

Type,  T.  Norvegica,  PI.  XXTII.,  Figs.  26,  27. 

Synonymsy  Septaria,  Lamarck.    Hyperotis,  Guettard. 

Shell,  globular,  open  in  front  and  behind,  lodged  at  the  inner 
extremity  of  a  burrow  partly  or  entirely  lined  with  shell ;  valves 
3  lobed,  concentrically  striated,  and  with  one  transverse  furrow ; 
hinge-margins  reflected  in  front  marked  by  the  anterior  muscu- 
lar impressions ;  umbonal  cavity  with  a  long  curved  muscular 
process. 

Animal  worm-like ;  mantle-lob^a  -united^  thickened  in  front, 
with  a  minute  pedal  opening ;  ioot  svi'^^'OT-'^'&^'^nfiiDL  ^l«5^^v3Mi3^R»\ia, 
border;  viscera  included  in.  t\ie^«lvea>\ia«a\.Tio\.^\aT^^\y3*v5aa 
intestine;  mouth  ^"^  palpi*,  g^  ^^^?^  ^caVASt^^,  «xJ^^5^tv^ 
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into  the  siphonal  tube ;  siphons  very  long,  united  nearly  to  the 
end;  attached  at  the  bifurcation  and  furnished  with  2  shelly 
pallets  or  styles ;  orifices  fringed. 

T,  Navalia  is  ordinarily  a  foot  long,  sometimes  2|  feet ;  it 
destroys  soft  wood  rapidly,  and  teak  and  oak  do  not  escape ;  it 


,iv)PV'm»iiinnni'V'Mirji^ 

Fig.  270.  Ship-worm,  Teredo  Norvegica^  removed  from  its  burrow. 

always  bores  in  the  direction  of  the  grain  unless  it  meets  the 
tube  of  another  Teredoy  or  a  knot  in  the  timber.*  In  1731-2  it 
did  great  damage  to  the  piles  in  Holland,  and  caused  still  more 
alarm ;  metal  sheathing  and  broad-headed  iron  nails  have  been 
found  most  effectual  in  protecting  piers  and  ship-timbers.  The 
Teredo  was  first  recognised  as  a  bivalve  mollusc  by  Sellius,  who 
wrote  an  elaborate  treatise  on  the  subject  in  1733.     (Forbes.) 

T.  corniformu,  Lamarck,  is  found  burrowing  in  the  husk3  of 
cocoa-nuts  and  other  woody  fruits  floating  in  the  tropical  seas ; 
its  tubes  are  extremely  crooked  and  contorted,  for  want  of 
space.  The^  fossil  wood  and  palm-fruits  (Nipadites)  of  Sheppy 
and  Brabant  are  mined  in  the  same  way.  The  tube  of  the  giant 
Teredo  (T.  arenaria,  Eumph.  Furcella,  Lamarck)  is  often  a  yard 
long  and  2  inches  in  its  greatost  diameter ;  when  broken  across 
it  presents  a  radiating  prismatic  structure.  The  siphonal  end 
is  divided  lengthwise,  and  sometimes  prolonged  into  two  diverg- 
ing tubes.  T,  Norvegica  and  T,  nana  are  divided  longitudinally 
and  also  concamerated  by  numerous,  incomplete  transverse 
-partitions  at  the  posterior  extremity. 

T»  palmulata  (Xylotrya,  Leach)  has  the  siphonal  pallets  elon- 
gated and  penniform  (PL  XXIII.,  Fig.  28);  a  species  with 
similar  styles  occurs  in  the  fossil  wood  of  the  Greensand  of 
Blackdown. ' 

Distribution,  21  species.  Norway,  Britain,  Black  Sea;  Tro- 
pics : — 119  fathoms. 

Fossil,  24  species.    Lias — .    United  States,  Europe. 

Suh-genus,  Teredina,  Lamarck.  T.  personata,  PI.  XXTTL, 
Figs.  24,  25.  Eocene,  Britain,  France.  Valves  with  an  acces- 
sory plate  in  front  of  the  umbones ;  free  when  young.  The 
tube  is  sometimes  concamerated;  its  siphonal  end  is  often 
truncated ;  and  the  opening  contracted  b^  ft.\isiksi^^^^^"ssiai^s!^ 
it  hour-glass  shaped,  or  six-lobed  Wig.  ^^  ^.^. 

•  The  operutiona  of  the  Teredo  Buggeeted  to  "Mi."Bto£i^\  \saa  xasJCasA^'^  ^^^ 
We  Thames. 
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Ceylonese  8heU«,  100. 

Chaena,  *501. 

Chalidis,  840. 

Ghama,  88, 181,  *437. 

GhamidsB,  *487. 

Chamostrea,  '^600. 

Cheiroteuthis,  *170. 

Cheletropit,  212^  862. 

CheUdonura,*319. 

Chemnitzia,  *2S9. 

Cfverwpus^  245. 

Chili,  shells  of,  114. 

ChiUnia,  *301. 

Chilostoma,  '^47. 

Chinese  snails,  101. 

Chione,  473,  48$. 

Chiorara,  *338. 

Chironia,  4o9. 

Chiton,  23,  28,  »282. 

Chitpjiellus,  *284. 

Chitonidae,  »282. 

Chlorostomot  264. 

Choanopoma,  ''307,  808. 

ChondropomUj  307. 

Chondrosepia^  168, 

Choneles,  *3g6. 

Ckoristites,  371. 

Choristodon,  476. 

Chorus,  223. 

Chromodoris,  *329. 

Chrysodomus,  65,  *218. 

Cilia,  42. 

Cingula^  255. 

Cinulia,  *314. 

Cionella,  292. 

Circe,  *464. 

Circulatory  system,  Brach- 
iopoda,  358. 

Cirroteuthifl,  *166. 

Cirrus,  "271. 

Cistopus,  163. 

Cistula,  *307. 

Citliara,  ♦f229. 

Clanculns,  265. 

Classification,  45. 

aauailia,  37,  286,  *294. 

Ciatisina,  450. 

Clavagella,  *602. 

Clavati,  •174. 

Clavatula,  *229. 

Clavella,  *218. 

Glea.  247 

Cleidophorus,  468* 

Cleidothanut  600. 

CJeiothyris,  373,  378. 
Clementia,  *475, 
C/eodis,  469. 
ffeodom,  S47,  *«9. 
£fe'*^^ny,  60S. 


Climate,  inf.  of,on  di8t,,63. 
Clio,  »363. 
Clio,  849. 
Cliodita,  »858. 
Cliona,  84. 
ClioM,  853. 
CUonella,  •229. 
Clalia,  836. 
Clymenia,  •190. 
Coccoteu^Us,  168. 
CochMeUum,  217. 
Cochlitoma,  292. 
Cochlodesma,  ^495. 
CochlotUna^  294. 
Cochtohifdroy  290. 
Codakia,  466. 
Coelenterata,  2. 
Coleoprion,  •360. 
Collar  of  mantle,  84. 
Collecting  sheila,  136. 
Collonia,*266. 
Colour  of  shells,  38. 
Columbella,  65,  •226. 
Coludibian  region.  111. 
Columbinella,  227. 
Columella,  205. 
Columna,  292. 
Colus,2l8. 
Cominella,  219. 
Concentric  operc.,  207. 
Conchifera,<^,  398. 
Conchif era,  range  in  time, 

128. 
Concholepas,  •222. 
Congeria,  423. 
Conidee,  ^228. 
Conocardium,  •464, 
Conoceras,  190. 
ConoheliXf  216. 
Conorbis,  228. 
Conoteuthis,  *176.  ' 
Conotubuiaria,  192, 
Conovulus,  *304. 
Conradia,  *263. 
Conularia,  2,  346,  «350. 
Conus,  12,  24,  32,  83,  36, 

65. •223. 
Coralline  zone,  162. 
Coralliophaga,  •468. 
Corbicula,  *462. 
Corbis,  ^457. 
Corbula,  457,  490,  491. 
Corlmlomya,  490. 
Corephium,  284. 
Coret,  302. 
Corimya,  495. 
Coriocella,  237. 
Comicultna,  249. 
Coronati,  »199. 
Corsican  snails,  92. 
Coryphella,*335. 
Coutnouyia,  *253. 
Cranchia,  *169. 
Crania,  42,  •386. 
Craniadn,  •Sd6. 
Craspedopoma,  *^0d.* 
CrasBateUa,  65,  *4A6, 
Croisina,  464. 
Crenatikla,*4ie. 


GreneUa,  43, 65,  *4a3. 
Creiddula,  *a76. 
Creseis,  •349. 
CVems,  860. 
Crimora,  •883. 
Crioceras,  •IQP. 
OrioptUyS8&, 
Cristati,  •198. 
Crossostoma,  *266, 
Crucibolnm,  *276, 
Crypto,  277. 
Cryptdla,  297. 
Oryptina,  431. 
Cr}T>tocella,*288. 
Cryptoceras,  •189. 
Cryptochiton,  284. 
Cryptoconchus,  284. 
Cryptodon,  •456. 
Cryptogramma^  474. 
Cryptophthalmns,  •316. 
Cryptostoma,  236. 
Crystalline  stylet,  22. 
Ctettoconcha,  429. 
Ctenodonta,  427. 
Cuculkea,«425. 
Cucullella,  •427, 
Cultellus,  *487. 
Cuma,  *222. 
Cumingia,  •483. 
Cicneus,  474,  486. 
Curtonotus,*431. 
Curve  of  shells,  204. 
Cuspidaria,  491. 
Cuthonia,  *337. 
CutUe  fish,  8. 
Cuvieria,  *349. 
Cyamium,  •458. 
Cyatkodonta,  495. 
Ciycladid«,  »461. 
Cydadina,  459. 
Cyclas,  16,  29,  897,  *461. 
Cyclidia,  182. 
Cyclina,  •475. 
^fcloceras,  190. 
Clyclonassa,  221. 
Cyclophorus,  *308. 
Cyelostoma,  266. 
Cyclostoma,  *306. 
Cyclostomidse,  *SM, 
Cyclostreroa,  *266. 
Cyclothyris,  375. 
Cyclotopsis,  308. 
Cyclotas,  •308. 
Cj'Hchna,  •817. 
Cylindra,  •281. 
Cylindrella,  36,  •298. 
Cylindrites,  »8ia. 
Cyllene,  ^221. 
Cymba,  28,  •281. 
Cymba,  278. 
Cymbiola,  230. 
Cymbulia,  •861. 
Cymodocea,  •864. 
Cynodonta,  216. 
CiV^T»«.a2,24,8a,  96,  87 
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Cypriearditei,  422, 468. 
Cyprina,  33, 65,  *46a» 
Cyprinid8e,*468. 
Cyprovola,  *238, 
Cyrena,  *462. 
Ch/reneUOt  UBS. 
Cyrenoides,  *4fi3. 
Cyrtia,  »872. 
Cyrtocenu,  *1W. 
(A/rtodaria^  493. 
CyrtoUtes,  »345. 
CyrtuluSf  218. 
Cytiierea^  473. 

Dacfyhu,  313. 
Dapbinella,  229. 
Daudebardia,  *290. 
Davidsonia,  '^382. 
Davila,  «485. 
Decapoda,  *166. 
Decollated  shells,  86, 206. 
Defrancia,  229. 
DelpkuundeUt  266. 
Delphinula,  266. 
£>eUhyridi9a,  865. 
J)eltfufn8, 371. 
Denarodoris,  328. 
Dendronotus,  827,  *384. 
Dendrostrea,  408. 
Dentaliadn,  »282. 
Dentalium,  27,  *262. 
Dentati,  *198. 
Dentition,  308. 
Dentition  fonnula,  401. 
Deridobranchns,  *268. 
Dermi-branchiata,  S39. 
Deshayesia,  '^236. 
DetnwulinsiOt  Zil, 
Development,  41, 287. 
Z>tama,  348. 
IHadora,  274. 
DianchorOt  414. 
ZHaphanUj  817. 
Dibaphus,  *216. 
Dibranchiata,  *156. 
Diceras,  «489. 
Dicalosia,  380. 
JHdacTuiy  464. 
Digitaria,  465. 
Dimya,  408. 
Dimyary,  402. 
Diodonta^  481. 
Dume,  474. 
Dioecious,  40. 
Diphyllidia,  «826. 
DipiHdia,  438. 
Dtploceras,  192. 
Diplodonta,  455,  *458. 
DiplommatittB,  *809. 
Disci,  *198. 
Di8cina,357,*888. 
Discinid»,  *888. 
Discite8,n89. 
JHscites,  411. 
Discohelix,  258. 
IHscoaorus,  *193, 
Dtspotaa,  S76, 
Duhyraf  89S. 


Jhtremaria,  271. 
Dolabella,  *321. 
DolabrOf  431. 
Dolabrifera,  *321. 
DoUnm,  36,  *226. 
Dombeya,  301. 
DotutciUot  485. 
Donadna^  486. 
Donaz,  *485. 
Doridee,  «328. 
Doridimn,*319. 
Doris,  14,  24,  327,  *8I8. 
Dorsanvmy  220. 
Dosidicos,  n78. 
Dosiniaf  474, 475. 
Doto,  334. 
Dredging,  140. 
Dressena,  37,  *428. 
Drillia,»229. 

Ebuma,  *221. 
EcculiomjphaluB,  *S45. 
Echinospira,  285. 
Edmonma,  •498. 
Egeria,  485, 486. 
Eggs,  40. 
j^ma,248. 
Eidothea,  819. 
Elasmatina,  294. 
Electrina,  310. 
Eledone,27,  •165. 
Elenchus,  12,  •266. 
Elysia,  *339. 
Elysiadee,  •330. 
Emorginula,  ^275. 
Embla,  491. 
Embletonia,  •386. 
Embryo,  44. 
Encephala,  3. 
Endemic  species,  51. 
Endoceras,  *192. 
EndosiphoniteSy  190. 
Enida,  265. 
Enoplo-chxtan,  284 . 
Enoploteuthis^  •Wl. 
EnsateUcL,  487. 
EnsiSt  487. 
Enteletes,  880. 
Entodesma,  ^499. 
Enzmat  214. 
Eolis,  23, 40. 
Epidermis,  83,  400. 
Epiphragm,  288. 
Epitkyris,  363. 
Erato,  ^234. 
Erodontiy  490. 
Ervilia,  •485. 

Erycinoj  459, 473, 488, 484. 
Eryr.^Bi. 
Escutcheon,  400. 
EubranchuSy  836. 
Eucharis,*492. 
Eudesia,  365. 
Enlima,^240. 
Eulimella,  •289. 
Eumeniit2&^, 
EnomphelnB,  8ft,«2A1  ,%4&. 
£}up?iemtUf  844. 
EhtplocamuSy  8B1. 


Eurybia,  •SSO. 
EuiTdesma,  *417. 
Eurydice,  388. 
Euthria,  214. 
Eutropiat2e3, 
Exogyra,  •408. 
Eyes,  16. 

Facelina,  •335. 
Falciferi,  *198. 
Families,  46. 
Farcimenf  309. 
Fasciolaria,*215. 
Fa8tigiella,«244. 
FaunuSf  248. 
Favorinus,  •387. 
Felaniaf  458. 
FenestreUa,  408. 
Ferussina,  308. 
Fibrous  shells,  31. 
Ficula,  217. 
Filuras,  *337., 
i^m&n'a,  333,  457. 
Fimbriati,*199. 
Fiona,  »336. 
Firola,  9,  841,  ^342. 
Firolid8e,*342. 
Firoloides,  •342. 
Fissirostra,  865. 
FissureUa,  27,  ♦272. 
Fi8s«rellid8B,»272. 
Fissurellidsea,  •273. 
FistulancL,  85.  501. 
FlabelUna,  •335. 
Food,  8,  9. 

Formation  of  shells,  34. 
Forms  of  shells,  36. 
Foesarus,  131,  ^253 
Fragilia,  481. 
Fryeria,  *326. 
Fucola,  339. 
Fulgur,  •217. 
Funnel,  187. 
Fusulus,  293. 
Fusus,  29,  35,  87,  *218. 
FusuSy  212. 

Gadinia,  «281. 
Galapagos  Islands,  112. 
Galapagos  Isles  shells,  80, 
Galatea,  »486. 
Galconmia,  *461. 
GaleruSy  276. 
Galvina,  *337. 
Ganglia,  16. 
Gan,  482. 
Gasteropoda,  4. 
Gasteropoda,    range    in 

time,  128. 
Gastrana,  •481. 
Gastrana,  476. 
Gastridiunit  219. 
Gastrochiena,  •501. 
Gastrochsenidse,  ^500. 
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Genera,  46, 62. 
Generic  areas,  52,  53. 
Genetic  affinity,  45. 
Geographical  (list.,  50. 
Geological  strata,  118. 
Geomalacus,  *296. 
Geomelania,  *311. 
Geoteutids,  *16d. 
Geotroclms,  *289. 
GeomUa,  804. 
Germanic  region,  89. 
Gervillia,  *418. 
Gibbula,  »265. 
Gibbus,  ♦291. 
Gizzard,  22. 
Glandina,  286,  »292. 
Glaucomya,  •477. 
Glauconella,  316. 
Glavconome,  477. 
Glaucus,  »336. 
Globiconcha,  *3I4. 
Globulus,  «236. 
Glossodoris,  •329. 
Glossus,  467. 
Glottella,  247. 
Glycimeris,  56,  •493. 
Gnathodon,  «478. 
Goldfussia,  *469. 
Gomphoeeras,  *193. 
GonambmiiteSt  380. 
GonatMS,  *168.  ' 

Goniatites,  •196. 
Gonioceras,  190. 
Goniodoris,  *330. 
Goniomya,  *497. 
Goniophora,  468. 
Goodalliay  464. 
Gouldia,  *466. 
Grammysia,  •497. 
Grateloupia,  •474. 
Gresfllya,  *497. 
Growth  of  shell,  34. 
Gryphsea,  85,  *408. 
Gryphochiton,  284. 
Gryphus,  863. 
Guard,  173, 174. 
Gulf-weed  banks,  64. 
Gundlachia,  *303. 
Gyninodoris,  •332. 
Grmnosomata,  *353. 
CfyptdHat  377. 

Halia,  *220. 

Haliotidee,  •268. 

Haliotis,  24,  27,  *268. 

Halobia,  417. 

Salopsyche,  350. 

Samineaj  316. 

Otolites,  ^201. 

JTamulina,  201. 

Harpa,  55,  *226. 

JiarpuLa^  230. 

Harvella,»478. 

Jfastati,  »174. 
Head,  42. 
Heart,  24,  42. 
ffectocotyle,  159—163. 
-f^fcuba,  486, 
^^^/cion,  278, 


HelicarUm,  290. 
Helicella,  *289. 
Helicerus,  •178. 
Helicidn,  •288. 
HeUcina,*300. 
Belicina,  265. 
Helicoceras,  *200. 
Helicocryptus^  253. 
HelicolimaXy  290. 
Heliconoidesy  362. 
HelicophantOy  290. 
HelicopKl^pnay  844. 
Helicteres,  292. 
Helisiga,  290. 
Helix,  11,  14,  33,  36,  87, 

•288. 
Helix  distribution,  87. 
Hehninthochiton,  284. 
Hemicardium,  *-454. 
Hemicuclonosta^  469. 
Hemiaoris,  828.^ 
HemimitrOi  247! 
Hemipecten,  *412. 
JBemiplacunOy  410. 
Hemipronitesi  380. 
Hemisinus,  •247. 
HemitkyriSy  375. 
Hemitonia,  •274. 
Heptabranchus,  •329. 
Hermsa,  338. 
Heteroceras,  •200. 
Heterofums^  352. 
Heterogangliata,  2. 
HeterophyUi,  199. 
HeterotetitMs,  170, 
Hettangiay  457. 
Hexabranchus,  •329. 
Hiantvla,  273. 
Hiatella,  461,  502. 
Hinge  line,  401. 
HinuiteB,«412. 
HippaguSy  472. 
HipparionyXf  878. 
Hippockrenes^  212. 
Hippomya,  •423, 
Hipponyx,  7,  *278. 
Hippopodium,  *471. 
Hippopus,  •453. 
Hippurites,  32,  »443. 
HippuritidsB,  *440. 
Hirunditulliz,  319. 
Histioteuthis,  •170. 
Holopea,  •272. 
Holostomata,  *234. 
Homogangliafa,  2. 
Homoiozoic  belts,  84. 
Homologies  of  shell,  89. 
Homomya,  •496. 
Hoplomytilus,  »423. 
Hortolus,  189. 
Humphreyia,  »603. 
Huronia,  *191. 
Hyalsea,  »348. 
Hyaleidse,  •348. 
Hyalma,»232. 
HyalotevXhiSy  Yll. 
Hybematioii,  S^,  40, 
HybocyatiB,  *SW, 
Hybrids,  46, 


j    Hydatuia,  318. 
I    Hrdrobia,  »256. 

Hydrocana,  307, 

Hyolites,  191. 

HyperotiSy  606. 

H-ypobranchsea,  *d25. 

Hypodema,  383. 

ifypogaay  487. 

Hypostoma,  •289. 

HypaUvyrUy  375. 

Hypotrema,  •418. 

Hyria,  »434. 

Ifysterolitest  379. 

lanthina  28,  31,  »271. 
Icarus,  *322. 
fchthyoscarcolites,  460. 
Idalia,  •331. 
Jtiotaea,  457> 
Imbricaria,  *231. 
Imbricated  operc,,  207. 
Imperator,  »264. 
Imperforate  shells,  206.' 
Impregnation  of  egg,  41. 
Incilaria,  ^296. 
Indian  region,  99. 
Indo-Pacmc  province,  7L 
Jnfero-brancnia^  312. 
InfundibtUum,  264, 276, 
Ink  bag,  157, 173. 
Inoceramus,  31,  •419. 
Jnoceramus,  491. 
Inoperculata,  286. 
Integro-pallialia,  •486. 
Jo,  247. 

l^higenia,  »486. 
fschnochitony  283. 
/sidora,  301. 
Ismenia,  •368. 
Isoarca,  *427,  467. 
Isocardia,  •466. 
Isocardia,  431. 
Jsodontti,  478, 486. 
Isognomon^  418, 
Itieriaf  314. 


Jamaica,  shells  of,  110. 
Jamaicia,  307. 
Jaminea,  239. 
Janella,  *297. 
JanxiSy  337. 
Japanese  snails,  101, 
Japonic  province,  76. 
Jasonilla,  286. 
Javanese  shells,  102. 
Jeffreysia,  *256. 
Jouannetia,  *60^  « 

Kalcmo,  175. 
Katharina,  •284. 
Kellia,  «459. 
Kingena,  *368 
Kleinella,  »817. 
Koninckia,  •381. 
Kraussia,  •367. 
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Lsevigati,  viSO. 
La^^eca,  216 
Lajonktarkit  475. 
Lamellaria,  *237. 
Lamellibranchiata,  5,  893. 
Laminarian  zone,  151. 
Lampania,  *244. 
LampaSf  S6d. 
Land  provinces,  51. 
LaniogeruSf  336. 
lanistes,  ^^9. 
LanisteSt  422. 
Lasea,  459. 
Lateral  teetli,  401. 
Latemvla^  496. 
Latia,  »302. 
Latiros,  216. 
Latonot  485. 
LatrunculiiSj  221. 
Leackia^  170. 
Leda,  427. 
Leffwninana^  488. 
j>i2a,  435. 
LeiodomuSf  220. 
Leiogtomot  218. 
LembuluSt  427. 
LeonUit  906. 
Lepeta,  »281. 
Leptana^  880, 381. 
Leptagoniat  880. 
Lepto-ckiton^  288. 
Leptoconchus,  224« 
Leptodonus^  497* 
Lepton,  MeO. 
Leptopoma,  *808. 
Leptoteuthi8,*169. 
Laicostoma,  228. 
Leucotina,  *241. 
Leueotis^  287. 
LeveniOy  224. 
Liareot  807. 
LUntina^  467. 
Ligament,  400. 
Ligati,*199. 
Xa>u/a,  484,495. 
Jjunauy  292. 
Lima,  11,  *412. 
Limacellat  296. 
Limacids,  *295. 
Limacina,*351. 
Limacinids,  *351. 
Limeea,  *418. 
Limanomia,  *409. 
Limapontia,  *340. 
Limatula,  *413. 
Limax,  *295. 
Limnsa,  *800. 
Limnieidee,  *dOO. 
LimopsiB,  *426. 
Lincinat  307. 
Lines  of  growth,  84. 
Lingual  teeth,  21. 
JJtwuella^  825. 
Lingols,  1,  355,  859,  *890. 
Lingulidae,  *S90, 
Linteria  *S16. 


Idstera^  484. 
IMhedaphtUt  276. 
Uthidion^  306. 
Lithocardium,  *454. 
Lithodomus,  84,  *422. 
Lithoglyphus,  *257. 
Litiopa,  8,  *255. 
Littoral  zone,  151. 
Littorina,  37,  *250, 286. 
Littorinidse,  *250. 
Litnites,  «189. 
Lituua,  174. 
Liver,  22. 
LtvonOt  264. 
LcbariOi  482. 
Lobiger,  *822. 
LoUgo,  *167. 
Loligopsis,  '^170. 
Loligosepui^  168. 
Loltolus,  168, 172. 
Lomaaotus,  *884. 
Lomastoma,  *809. 
JJophocereu8td22, 
LophunUt  288. 
LcnripeSt  456. 
Zoetta,  281. 
Tx)xonema,  *241. 
Lucapina,  *273. 
LucideUa,  *dlO. 
Lucina,  38, 56,  *456. 
Lucinidae,  *455. 
Lucinopsis,  131,  *475. 
Lunatia,  *286. 
Lunulaica,  *427. 
Lunutocardiunit  454. 
Luponiii,  *288. 
Liisitanian  region,  91 — 97. 
Lusitanian  prov.,  63,  67. 
Lutraria,  *479. 
Lutricolay  484. 
LychaSt  454. 
Lychnus,  *289. 
Lyonsia,  A22y  498.    ^ 
Lyra,  •865. 
Lyriodon,  430. 
Lyrodesma,  *432. 
Lysianassat  497. 

MacgUlivrayia,  225,  352. 
Afacha,  488««. 
Machsera.  *488. 
Maclurea,  *845. 
Macrocheilus,  *24l. 
Macrodon,  *425. 
Macroschisma,  *278. 
Mactra,  24,  *477. 
ifcutrUy  431. 
Mactrella,  *478. 
Mactridse,  «477. 
Maetrmula,  478. 
MactromycL,  457,  484,  496. 
Madagascar  shells,  98. 
Madeiran  shells,  65, 92. 
jlf«(mta,468. 
MagaB,*866. 
Haydola,  4M. 
Magellcoiica^  Wb. 
Maaellanic  pTovvTvce,%'2 
Magilus,86,«2!24. 


Males,  *a26. 
MalUtia,  429. 
Siallens,  •416. 
JUamilla,  235. 
Mangelia,  ''229. 
Mangelioy  229. 
Mantle,  34. 
Mai^arita,  55,  *26d. 
Margaritana,  433. 
Margaritophora^  416. 
Mar^ella,  55,  *232. 
Manne  provinces,  51, 54 
Marintda^  304. 
Marisa,  »259. 
Marmorottoma^  263. 
Marsenia,  237. 
Martesia,  »505. 
Martinia^  371. 
Mauritius  shells,  99. 
Mediterranean  shells,  6& 
MedariOy  255. 
M^adesmOy  486. 
MegadesmtUf  470. 
Megalodon,  *469. 
M^aloma,  *469. 
Megalomastoma^  309. 
Meganteris,  •365. 
Megasiphonia^  189. 
Megasphra,  286,  *294. 
MegathyiiSf  368. 
MegatremOf  27  jf. 
Megerlia,  »367. 
JUeahimatiitm,  296. 
Meladomus,  ^259. 
Melafusus,  •247. 
MelampiiSf  304, 
Melanatria,  *247. 
Melania,  *246. 
Melaniadee,  •246. 
MelanioideSy  240. 
Mehmopsis,  33,  87,  •248. 
Melatoma,  ^247. 
Meleagrina,  •416. 
Melia,  191, 195. 
MeUboea,  •834. 
JUelma,  418. 
Melo,  281. 
Menestho,  240. 
Merceneriat  478. 
MeretriXy  474. 
Merista,  ^374. 
Meroe,  •474. 
MerriOt  237. 
Mesalia,249. 
Mesodesma,  •484. 
Metoptoma,  ^277. 
Metropolis,  52. 
Mexico,  shells  of,  109. 
Minolia.  265. 
Miranda^  831. 
Mitra,  53,  •231. 
JUitrella,  231. 
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Honoceros,  *338. 
MonocoDdylso,  *4d4. 
MonodacnOt  454. 
Monodonta,  *265. 
MonceciouSi  40. 
Monomyary,  403. 
Monopleura,  *438. 
Mono^leuro-branduata, 

312. 
Monoptigma,  *240. 
Monoptigma,  239. 
MofiQptygma^  313. 
Monotis,  *417. 
Monstrosities,  37. 
Montacuta,*460. 
Montagua^  335. 
Mopalia,  284. 
MoriOy  225. 
Morrisia,  *367. 
Moruntf  225. 
MouretiOf  281. 
Muliniat  477. 
MUUeria,  432,  »436. 
Multispiral  operc,  208. 
Munsteria^  182. 
Murchisonia,  *270, 
Murex,  23, 86,  36,  *218. 
Muricidaj,  •212. 
Muscular  system,  18, 855, 

401. 
Musculium,  461. 
Mutela,  435. 
Mya,  *489. 
Myacidse,  *480. 
Myacites,  *497. 
Myadora,  »499. 
M\'alina,  *421. 
JayatellOf  498. 
Mycetopus,  *436. 
JdycetopuSf  435. 
Myochama,  •499. 
Myoconcha,  ♦471. 
Myonia,  *241. 
Myoparo^  427. 
M^ophoria,  *4S1. 
Jw/opsiSf  497. 
Mynna,  •423. 
Myristica,  *217. 
MysiUf  475. 
Jmllitay  459. 
mytUicardia^  471. 
Mytilidae,  »420. 
Mytilimeria,  *422. 
Mytilomyaf  423. 
MytUus,  30,  31,  43,  •430. 
Myxostomat  308. 

Nacca^  235. 

Nacella,  *280. 

Nacreous  shells,  S9, 

Nanina,  290. 

^araniOy  476. 
Narioa,  *237, 
Nasaa,  *22L 
J^atica,  38,  *285. 
N'atjcella,  236. 
VaticidsB,  *286. 
^aticina,  *236, 
%ticopeiB,  "286, 


Natural  barriers,  63.  I 

Natural  history  provinceB, 

60—54. 
Nautilidae,  *186. 
Nautiloceras,  194. 
NautihiSf  161. 
Nautilus,  6o,  185. 
NaviceUa,  *262. 
Neaera,  *491. 
Neda,  »323. 
Neilo,  429. 
Neithea.  »412.     . 
Nematura,  *256. 
Nerinaea,  *214,  314. 
Nerinella,  *244, 
Nerita,  38,«5,*280. 
Neritidse,  36,  *260. 
Neritina,  37,  *261. 
Nei-itoma,  *261. 
Neritopsis,  •261. 
Nervous  system,  16. 
Nets,  189. 
Neverita,  236. 
New^  Zealand  sUells,  104. 
Nidamental  ribbon,  40. 
Niphonia,  267. 
Niso,  •240. 
Noetia,  427. 
/Nomenclature,  48, 
Narthia  221. 
Notarchus,  •321. 
Nothoceras,  *195. 
Notocceli,  '174. 
Notomya^  469. 
Novaculina,  *489. 
Nucindla,  427. 
NucleobranchiatOf  340. 
Nucleus,  205. 
Nucula,  »426. 
Nucula,  •497. 
Nuculina,  *427. 
tfucunella^  427. 
Nudibranchiata,  •825. 

ObdiscuSy  238. 
Obolus,»392. 
Octopoda,  •158. 
Octopodoteutkis,  171. 
Octopus,  66,  *163. 
Ocuthoe,  161. 
Oaoncinetus,  495. 
Odontidium^  249. 
Odontoatomus,  *291. 
Odostomia,  •289. 
Oleacinaf  292. 
Oligyray  310. 
Oliva,  32,  65,  «227. 
OlivancillariOt  287. 
OliveUa,  »227.      . 
OliviOy  265. 
Omala,  480. 
Omalaxis^  253. 
Omcdia,  475. 
Omalonyx,*2a\. 
Qmmaatreptaieftf  •n^. 
QmphalotropUy  WUli  • 
0QcicliaaL»,^2«d. 
Oacidiaia,  »2W. 
0iicidOTiB,»S2ft. 


Onooceraa,  »193. 
Oniseia,  *225. 
Ontutu$,  254. 
Onychia,  171. 
Onyehochi^on,  284. 
Onychoteothis,  •171, 
Operculata,  »305. 
Operculum,  38, 182, 537. 
Ophileta,  267. 
Opis,  *470. 

Opistho-branchia,  »3I1. 
Opisthophorus,  *309. 
OrbicelUiy  889. 
Orbicida,  868,  386,  388. 
OrbiculoideOf  388. 
Orbis,  »253. 
Orbtdites,  187. 
Oregon,  shells  of,  109. 
Ormoceras,  *191. 
Omati,  *198. 
Orthambonites,  880, 
OrthidsB,  ♦379. 
Orthis,  •380. 
Orthisina,  *380. 
Orthoceras,  88,  *190. 
Orthoceratidse,  *190. 
Orthona,  336. 
Orthonotus,  *423. 
Orthothrix,  385. 
Oscanius,  3^. 
Osteodesma^  495. 
Ostrea,  31,  *407. 
Ostreidse,  *407. 
Otina,  •238. 
Otolithes,  17. 
Otopoma,  *807. 
Oviducts,  369. 
Oviparous  repr.,  40. 
Ovulum,  27,  *234. 
Ovum,  41. 
Oweniat  169. 
Oxygyrus,  ♦344. 
Oyster  «hell,  81. 

Pacliydomus,  •469. 
Pachylabra,  268. 
Pachymya^  492. 
Pachyoaon^  434,  470. 
Pachyotis,  291. 
Pachyrisma,  ^470. 
PachyteSf  414. 
Pachytoriuit  310. 
Pacyodon^  490. 
PaOolluSy  268. 
Pttgodella,  262. 
PcuaoteutfUSt  177, 189L 
PaUiaL  impression,  30. 
PaUial  line,  404. 
PaUial  Binus,  404. 
Pallio-branchiata,  S54 
PaUium.  ^412. 
Paludestrina,  254. 
Paludina,  27,87,  »267, 286b 
Paluditulia,  256. 
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Pandora,  '^499. 
JPandorinat  408. 
Panopeea,  63,  *4e9. 
I\iphia,  464, 466,  476, 484. 
Papuan  ahells,  103. 
Papuridea^  468. 
Panulelopipedum,  ^^486. 
Parapholas,  *606. 
PanDaceUa,*297. 
Parmarion,  *297. 
PaimophoruB,  •274. 
Parthenia^  239. 
Parthenopect,  46L 
Partula,  201. 
Pasithea^^^, 
Patagonian  province,  83. 
Patagonia,  shells  of,.  116. 
Patella,  "278. 
Patellay  391. 
Fatellidn,  «278. 
PateUoidea,  281. 
Patina,  280. 
Paucispiral  opere.,  207. 
Paxillu0,*2O4. 
Pearls,  80,438. 
PecduotiOf  467. 
Pecten,  8, 89, 38,  •411. 
Pectunculina,4^, 
Pectuncnlns,  *426. 
Pedalion,  418. 
Pedicularia,*228. 
Pcdipes,  *804. 
Pedum,  «414. 
Pelagella,  «8S3. 
Pelagia,  *364. 
PelMtrcmchiata,  889. 
JRf/om,407. 
i%ito,290,328. 
PUtella,  297. 
Fen,  173. 
Pentamems,  *877. 
PepHdium,  831. 
PeracUf  868. 
Periostracnm,  88* 
Periploma,  *496. 
Peristome,  206. 
Pema,  65,  *418. 
Peronaa,i80. 
PeroHs,  170. 
Persian  Gulf  shells,  78. 
Perticula^Kli. 
Persona^  214. 
Peru,  shells  of,  118. 
Peruvian  provbice,  81. 
Petaloconcbus,  *2^, 
Petricohi,  476. 
Ff eifferia,  «290. 
J^ianeTa''ptuufMtutf  806« 
Fhaneropnthalmus,  *816. 
Phanerotinus,  *267. 
FhareUa,  •488. 
PhanUf  487. 
PhasiaaeUa,*86S. 
i^onay^emo,  263. 
Philine,  10,  'SIS. 
PhUipjna,  268. 
Pbilippine  Island  foails, 
101. 

fhUamycm,  296, 


Phllonexi8,*166. 
Phl^>enteratay  389. 
PholadidaB,  »603. 
Pholadidea,  35,  »605. 
PhokuUmyOy  464. 
Pholadomya,  *496. 
Pholadopsit,  606, 
Pholas,  28, 102,  •504. 
Phorus,  *254. 
Phos,  •221. 
f^omhorax,  23, 295. 
Fhotinula,  •266. 
Phragmoceras,  «194. 
Phragmocone,  39, 173. 
Phyiadia,  •324. 
^hyUidladn,  •824. 
Phyllirhoe,»388. 
Phyllirhoidse,  •338. 
Pkylloda,  480. 
Phj/Uodesmiunit  385. 
Physa,  87,  *301. 
Fhy8ema,*3d0. 
Physiology,  15. 
Physopeis,  •302. 
Pileolus,  ^261. 
Pileopsis,  •277. 
Pilidium,  •281. 
Pinna,  80, 81,  •419. 
Pinnoctopus.  H66. 
Ph-ena,  36,  •248. 
Pirenella,  243. 
Pisania,  ^214. 
Pisidium,  •462. 
JVram,  461. 
PitonUlus,  310. 
Placenta,  ^410. 
Placo-bra$tekus,  838. 
Placuna,  *409. 
Placunomia,  409. 
Placunopsis,  *410. 
Plagioptyckta,  460. 
JHaffiostomcL,  412. 
Planaxis,*223. 
Planorbis,  ^802. 
Planorbtda,  808. 
Plamdites,  197. 
Platyceras,  277. 
Platyodon,  489. 
HatyschismOy  267. 
Platystoma,  "264. 
Platystrophia,  880. 
PlaxiphorOf  284. 
PlectambotiUes,  881. 
Plectrophoros,  297. 
Pleiodon,  486. 
Ple8iotenthis,«172. 
Pleurae,  21. 

Pleurobranchna,  *328. 
Pleurobranchidn,  '322. 
JHeurobranckidiumf  828. 
Pleuiobranchus,  •822. 
jY«uroeton,  427. 
jHeuromyOf  497. 
Pleurophorus,  •468. 
P/europAyUidia,  %%, 
MewropuSf  336,  M^. 
PteurorkynchUy  4&i. 
PleurotonAk,  *W%. 
PleTurotomaxiek,  *Vl<). 


Plicatula,  66.  *414, 
J%oca»u>nAon»,  881. 
Pneumoderxnon,  847, 
PododetmvSf  409', 
PodoptiSiAU, 
Polia,^7, 
Polinices,  •236. 
Pdlha,  214. 
Polycera,  •380. 
Polydonta,  •804. 
Polygyra,  289. 
Pidynesian  rejgion,  104^ 
Polyphemopsis,  241. 
Polyphemus,  292. 
Polytremaria,  »270. 
Pomatias,  •SO?. 
Pomato-branckia,  812. 
PomuB,  259. 
Pontolimax,  340. 
Porambonites,  •376. 
Porcelianous  shells,  32. 
Porcellarvus,  232. 
Porcellia,«344. 
PoromyOjAQl,  '  # 

Poronia,  459i  ] 

Portuguese  shells,  64. 
Posidonia^  417. 
Posidonomya,  ^41 7. 
Posterobranchaea,  •323. 
Potamides,«243. 
Potamomya,  «490. 
PotamophUa,  486. 
Poteriocerasj  198. 
Priamtis,  220, 
Prisodon,  434. 
Proctonotus,  •337. 
Productidn,  •883. 
Productus,  •884. 
Pronites,  880. 
Prvnoe,  470. 
Pro-pilidiian,  %k 
Proserpina,  286,  •289. 
Prosobrandiiata,  •209L 
Proto,  249. 
ProtocardvuMf  454. 
Protozoa,  2. 
Psammobia,  •481. 
Ptammoeola,  482. 
Ptammosolen,  488. 
Psammotea,  480, 488. 
PBathura,*466.  i 

Pseudaxinus,  •432.  \ 
Pseudo-crania,  887.  I 
PseudoUTB,«21S»  [ 

PtUoceros,  830, 886. 
Psyche,  ^350.  ^ 

Pteroceras,  35,  •211.     « 
Pteriaja,  •417. 
PterocMus,  936, 
Pterocydoe,  •SOS.        '  I 
Pterodonta,  •316. 
Pterddoris,  829. 
Pferonites,  417.  b' 

Ptero^t&B.^*4\&.        i 

PtCTC<tTach«a^««* 
ptychmou*  ***-^ 
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Ptychomya,  468. 

Pty^pnatiB,  «244. 

Pagvunculus^  850. 

PtUlastra^  47i. 

Palmonif era,  286. 

FiUviniteSt  418. 

Puncturella,  »273. 

Pupa,  87,  •2a2. 

Pupillia,  •273. 

Paplna,  *309. 

Fupinellat  309. 

Puipura,  28,  86, 66,  ^222. 

Puipurina,  *222. 

Pusionella,  •218. 

Pycnodonta^  407. 

Pygope^  368. 

Pyramidella,  »238. 

PjTamidellidjB,  *238. 

PyramiSt  239. 

Pyramifl,  »266. 

PyroMiaf  469. 

PjTMUS,  »243. 
,  ^rella,  217. 
-^^guia,  246. 

*yrula,  24,  82, 37,  *217. 
.T^thina,  *459. 

Quen6tedtia,*48I. 
Quin,  411. 
Quoyia,  223. 

Race,  46. 
Rachis,  21. 
Radiati,  •189. 
RadioUtes,  ^446. 
Badius,  234. 
Badsia,  283. 
Ranella,  56,  *21i. 
Range  of  Aiarine  species, 

56. 
EanffiOf  478. 
Rapana,  ^217. 
Raphistoma,  •270. 
ReaUa,  »307. 
Recluzia,  •285. 
Redonia,  ^469. 
Red  Sea  shells,  73. 
Henieila,  416. 
Representative  species,  54, 

129. 
Reproduction  of  lost  parts, 

Requienia,  346,  ^439. 
Respiration,  396. 
Respiratory  system,  25. 
Retractors,  20,  402. 
Retzia,  »374. 
Reversed  shells,  87. 
Rhabdoceras,  •196. 
Rhegostcma,  •809. 
Rhinoclavus,  •242. 
Bhxnodomust  221. 
RhizochiluB,  222. 

Bbodope,  *340. 

^Aodostoma,  304, 

jfiAomdoides,  502. 
MyncAoliies,  182, 
^^iyncAomya,  495, 


Rhynchonella,    55,     358, 

•875. 
Rhynchonellidse,  •376. 
Rhynchora,  365. 
BhynchoteuthiSt  182. 
Ribeiria,^497. 
Ricinuh^  ^223. 
RuneUa,  211. 
Rimula,  ^274. 
Bimularia,  275. 
Ringicula,  ^222. 
Bingine'la,  314. 
Risella,  •253. 
Rissoa,^255. 
BistoelUit  256. 
Rissoina,  •256. 
BivicolOf  801. 
Rossia.  *170. 
Rostellaria,  35, 56,^212. 
RoteUa,  •265. 
Rothomsgenses,  '198. 
Boxania,  816. 
BttdisteSf  440. 
Runcina,  *323. 
Bupellaria,  476. 
JRup^o^a,  495. 

Sagda,  ^289. 
Sagitta,  342. 
St.  Helena  shells,  95. 
Saliva,  36. 
Salivary  glands,  23. 
Salpa,  19,  23. 
Sanguinolaria,  55,  •482. 
tSanffmnolariOt  481. 
Sanauinolites,  468,  498. 
Sardinian  snails,  92. 
Saxicava,  56,  •501. 
Saxidomus,  ^473. 
Scacchia,  •458. 
Scaa^  352. 
Sceeur^,  ^165. 
Scalana,  *250. 
Scaldia,  ^498. 
Scalites,  »270. 
Schphoy  230. 
Scaphander,  ^318. 
ScaphanicHa,  182. 
Scapharca^  434. 
Scaphella,  •iS30. 
Scaphites,  •200. 
Scaphula,  ^227. 
Scapkulot  424. 
BcarabuSy  304. 
Schizo-chitoHf  284. 
Schizodesma,  477. 
Schizodvs^iSl. 
Schizostoma,  267. 
Schizotretaj  388. 
Sciadephorus^  165. 
Scintilla,  •460. 
Scissurella,  ^269. 
Sconsiay  225. 
Scrobicularia,  •484. 
5cuma,.281. 
Scutus,  215. 
Scyllaa,8,*33a. 
Sedgmckia,*4ftl. 
SegTAewtina,  80S. 


Semeie,  •483* 
SemicorbiSj  457i 
Sepia,  *177. 
Sepiad8e,*17d. 
Sepiola,  *169. 
Sepioteuthis,  *16d. 
Septa,  184. 
S^tariOf  506. 
Septifer,  421. 
Seraphs,  •212. 
Serpularia,  266. 
Serripes,  ^454. 
Shell,  28, 204. 
Sigaretus,  •236. 
aUiqua,  488. 
Siliquaria,  *249. 
Stiiquariay  488. 
SimpuloiKsis,  290. 
Sinemuria^  470. 
Sinistral  shells,  204. 
Sinu-palllalia,  •472. 
Sinus,  20. 

SinusLgera,  212,  352. 
Siphon,  26, 155. 
Siphonal  impression,  399, 

404. 
Siphonaria,  •281, 305. 
JStphonariOt  337. 
Siphonida,  •436. 
Siphonopyge,  •321. 
ibiphonostoma,  293. 
Siphonostomata,  *299. 
Siphon  otreta,  *390. 
Siphonotus,  320. 
Siphopatellut  276. 
Siphuncle,  39, 174, 180, 184. 
Skenea,  *256. 
Smaragdinellaf  316. 
Smell,  18. 
Solarium,  •253. 
Solecardia,  460. 
Sokcurfoides,  488. 
Solecurtus,  *488. 
Solemya,  ^429. 
Solen,  *486. 
SoleneUa,  ^429. 
Solenidee,  •486. 
Solenomya,  429. 
SoletelUruif  482. 
Sormetus,  •320. 
South  African  province,7(k 
Sowerbya,  '478. 
Spadix,  185. 
Spanish  shells,  64. 
48^0^0,435. 
Spawn,  40. 
Species,  46. 
Specific  areas,  51. 
Specific  centres,  51. 
Spheera,  ^457. 
&o/uereUa,  458. 
Sphariumt  461. 
t^fuendites,  440. 
Sphenia,  ^490. 
Spinigera,  ^212. 

SpiTateUa,^\. 
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SpirialiB,d47,*d5L 
Spirifera,  *Zn. 
Spiriferidtt,  •371. 
Spiriferina,*372. 
Bpirigera,  873. 
Spiroglyphas,  249. 
Spirilla,  9,  *178. 
Spirolida,  »178. 
Spirulirostra,  *177. 
S^risvla,  477. 
Spandylobolus^  387. 
Jsponca/loliteSt  183. 
Spondylus,  7, 30, 35, 38, 55, 

»413. 
Spongarittt  180. 
Spongiobrancheea)  *d54. 
Sport^ic  species,  51. 
Sportella,  457. 
Stalagmium,  427. 
StegcmostomOt  308. 
Stenocerast  197. 
Stenogyra,  *293. 
Stenopus,  *289. 
Stilifer,  9,  *241. 
Stoastoma,  ^10. 
Stomatella,  ^67. 
Stomatia,  «268. 
Stomatia^  236. 
JBtraparollicsi  267* 
StrephonUf  227. 
Strepsidurat  218. 
Streptaxis,  •289. 
Streptorhynchtts,  330. 
Striati,  *189. 
StrigUla,  480. 
Strotnltu,  294. 
Strombidae,  •210. 
Strombus,  31,  *210. 
Strophalosia,  •385. 
StropheodontOt  381. 
Strophomena,  •380. 
Strophostoma^  308. 
Stracture  of  shell,  Brachi- 

opoda,d60. 
Struthiolaria,  "246. 
Stylina,  241. 
IStyliola,  349. 
Stylocheilus,  •^l. 
Stylop6is,«239. 
Styloptygma,  *241. 
Suihch/meniOf  190. 
Sub-generic  area,  52. 
Sub-spiral  operc.,208. 
SubuUiy  220. 
Subulina,  292. 
Succinea,  ^290. 
Suessia,  *372. 
Sidco-buccinuntf  219. 
Sunetta,  474. 
Susaria,  *323.  ' 
Suture,  180, 206. 
Sycotypus,  217. 
Syncera,*266. 
Syndosmya,  •483. 
Synonyms,  48. 
:symolat2Sd, 

Taffelus,  488. 
Tanaiia,  247. 


Tancredia,  *457. 
Tanysiphon,  •477. 
Tanystoma,  *290. 
Tcumiust  170. 
Tapes,  •475. 
Taste,  18. 

TebennophoruSy  296. 
Tectaria,  *252. 
Tecti-branchiata,  »812. 
Tectum,  281. 
Tegula,  264. 
Teinotis,  *269. 
Tetlina,  458. 
TeUina,  *480. 
Tellinidae,  •479. 
Tellinides,  »480. 
Tellinodora^  480. 
Tellinomya,  *497. 
Temnocheilus,  189. 
Temperature,  39. 
Tentaculites,  •190. 
TentaculiteSt  350. 
Terebellum,  *212. 
Terebelhan,  248. 
Terebra,55,*220. 
Terebralia,  •243. 
TerebrateUa,  *365. 
Terebratula*  19,  38,  357, 

358,  ♦363. 
Terebratulidee,  •363. 
Terebratulina,  ^364. 
Terebrirostra,  365. 
Teredina,  •507. 
Teredo,  35, 341,  *o06. 
Tergipes,»335. 
Tertiary  shells,  130. 
Testacella,  9,  •298. 
Tethys,  ♦333. 
Tetrabranchiata,  »178. 
Tetraplodorit  434. 
Teudopsis,  »168. 
Teuthidee,  »167. 
Teuthis,  167. 
Texture  of  shells,  29. 
Thalassides,  470.  . 
TTtallicera,  259. 
Theca,  190,  346,  »349. 
Thecacera,  •830. 
TheceurybiUt  850. 
Thecidium,  358,  ^369. 
Thecosomata,  •348.        ^ 
Thetis,  ^491. 
TTU'ora,  246. 
TTuoTdcoceraSf  *191. 
Thoracoceras,  ♦195. 
Thracia,  •495. 
Thyatira,  456. 
Thysanoteuthis,  *172. 
Tuzra,  281. 
Tichogonia,  ^423. 
Tiedemannia,  *351. 
Tomella,  •229. 
Tomigenu,  289. 
Tongue,  287. 
Tonicia,  283. 
TorcidOf  248. 
Torinia,  •263. 
Tomatella,  »813. 
TomateUidce,  *312. 


Tomatellina,  •294. 
Tomatina,  •315. 
TorquUla,  292. 
Toxoceras,  *200. 
Trans- Atlantic  prov.,  86. 
Drapezittm,  467. 
Trawling,  139. 
Tredopsis,  »289. 
Trematis,  •389. 
Tremoctopus,  169,  »164. 
Trevelyana,  •331. 
Triboniophorus,  •297. 
Trichites,  31,  ^420. 
Trichocyclus,  •354. 
Trichotropis,  83, 55,  »216. 
Tricolea,  263. 
Tridacna,  13,  35,  55,  *452. 
Tridacnidse,  •451. 
Tridonta,  464. 
Triforis,37,»242. 
Trigona,*474. 
Trigonella,  375,  477,  484. 
Trigonellites,  182. 
Trigonia,  *430. 
Tri^oniadse,  •430. 
TnponoceraSf  194. 
TrigonoccBliay  426. 
Trigonosemus,  *365. 
Trigonotreta<,Z1l. 
Tnponulinay  472. 
Tnomphalia,  506. 
Triopa,  *830. 
Tritoceras,  ^192. 
Triton,  33,  36, 55, 66,  «214 
Tritonia,  »332. 
Tritoniadae,  »332. 
Trivia,  *233. 
Trochalia,  *244. 
"Trochatella,2'lQ, 
Trochatella,  •SIO. 
TrochiscuSy  264. 
Trochita,  •276. 
Trochocei-as,  *189. 
Trocholitesy  189. 
Trochotoma,  ^271. 
Trochus,  23, 38,  •264. 
Tropeetany  199. 
Trophon,  55,  *218. 
Tropidophora^  307. 
Truncatella,  36,  •266. 
Tuba,  256. 

Tubular  structure,  82. 
Tudora,  307. 
Tvgonia,  489. 
Tunicata,  5. 
Turbinella,  »216. 
Turbinellus,  31. 
TurbinidJB,  •263, 
Turbo,  23,  •263. 
TuTbonilla,  239. 
Turcica,  265. 
TurriUtes,  •200. 
Turri8y22%y2SX, 


\ 
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Ih/mpanotomust  243. 
rypes,  49. 
ryphis,  27,  *218. 

[Jmbo,  29,  •898. 
Umb6nal  area,  404. 
[Jncini,  21. 
[JnciteB,  *374. 
[Jng^culate  operc.,  207. 
Uhgula^  392. 
[Jngulina,  *458. 
Jmbilicated  shells,  205. 
Umbrella,  *323. 
Jnicardium,  ♦457. 
[Tnio,  29,  30,  33, 109,  *433. 
Unio,  497. 

Unio,  distribution,  87. 
[JnionidsB,  *432. 
Uhionites,  468. 
Jnited  States  shellB,  85. 
UtriculitSf  817. 

i^aganella,  *479. 
V^aginot  487. 
STaginella,  '^349. 
iTaginulus,  «300. 
ralvata,  *260. 
Vdnicoro,  237. 
Varices,  18. 


IHDBX. 

Varieties,  46. 
Yarigera,  *314. 
Varix,  36. 
Velates,  ♦261. 
Velletia,  286,  •302. 
Velorita,  *463. 
Velutina,  56,  *237. 
Venericardia,  *472. 
VeneridsB,  *472. 
Venempis,  *476. 
VenUia,  337. 
Venus,  66,  *473. 
Verania,  171. 
Vermetus,  7,  86,  '249. 
Veronicella,  *800, 
Vertebrata,  1. 
Verticoidia,  •472. 
Vertigo,  *293. 
Vibex,  •247. 
VUliersia,  329. 
Viquesnelia,  •298. 
Vitrina,  •290. 
Vitrinella,  »266. 
Viviparous    repEodnctioD, 

40. 
Vivipar%tt,7S>l, 
Vola,  412. 
Volupia,  »473. 
Voluta,  32, 55,  •230. 
Volutellay  2Sa 


Volutidse,  «2aO. 
VolutiUthes,  •9901. 
Volva,  234. 
Volvaria,  •232. 
Volvula,  *315. 
Vulsella,  66,  *4I«. 

Waldheimia,  19, 357,  ^S64. 
Waltonia,  •868, 
West  African  province,  69. 
West  American  shells,  77. 
West  Indian  sheJls,  84. 
Woodioardia,  269. 

Xanthonella,  316. 
Xenophnrut,  254. 
Xiphoteuthis,  •175. 
Xylophaga,  •506. 
Xylotiya,  *507. 

Yetus,  231. 
Yoldia,  55,  •43S. 

Zaria,  248. 
Zellania,  •868. 
Zepkrina,  387. 
ZterlaniOt  231. 
Zirfcea^  505. 
Zontees,289. 
Zua,  •292. 
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INDEX  TO  FiaURES. 


na,  2S6. 

3eras,  191. 

i,S27. 

Qite,  179, 181, 197, 

). 

iaria,  258, 259. 

,  327. 

1,  398. 

a,  402. 

ais,  245. 

e,  368,  369. 

inta,  161, 162. 

^6. 

i,465. 

),  873. 

,378. 

iges,  385. 

la,  303,  304. 

28. 

loteuthis,  176. 
elites,  438. 
u:dia,366. 
um,  22,  219. 
18,  44,  291. 
32. 

la,  383. 
Jidioria,  377. 
sUa,  449, 450. 
iiia,451. 
n,  454. 
ria,  202, 848. 
224. 
es,  197. 
dea,  209, 243. 
,437. 
a,  801. 
3llu8, 284. 
es,  386. 
lia,  180, 190. 
zdimn,  455. 
ria,  350. 
82,84. 
,  387,  388. 
:ella,  466. 
a,  43. 
Jla,275. 
Iiorus,  306. 
loma,  307. 
,  29, 231. 
k,  21,  85, 288. 
irdia,  469. 
ea,20. 

motos,  327. 
1, 489,  440. 
nta,466. 
888 f  889. 
225,320, 


Dredge,  141. 
Dreissena,  19, 433. 

Endoceras,  193. 
EoUs,  17,  203. 

Fasciolaria,  215. 
Fissurella,  273. 

Glycimeris,  494. 
Gomphoceras,  181. 
Goniatites,  181. 193, 196. 
Gryphsea,  85,  408. 
GyroceriiB,  194. 

Hamites,  180, 201. 
Helix,  4. 

Hippuritea,  444,  445, 446. 
Huronia,  192. 
Hyalsea,  4,' 348. 

lanthina,  6,  271. 
Isocardia,  467. 

Kingena,  368. 
Kraussia,  367. 

Leptsena,  881. 
Lepton,  18,  460. 
Limax,  295. 
Lingnia,  391. 
Littorina,  207, 250, 251. 
Loligo,  4. 
Lymnsea,  801. 

Maclurea,  845. 
Magas,866. 
MeKata,  874. 
Modiola,  403. 
Monopleuiia,  438. 
Morrisia,  366. 
Mulleria,436. 
Murex,  218. 
Mya,  6, 896, 489. 
MytiluB,  48. 

Natica,  285. 
Nautilus,  180, 186, 188. 
Navicella,  262. 
Nerita,  207, 260,  261. 

Obolus,  392. 
Octopus,  164. 
Ormoceras,  191. 
Orthis,  879. 
Ortliisina,  380. 
Osfcnea,  442. 

Paludina,203. 
Panopoea,  493. 
Patdk,  279. 


Pearl,  81. 

Pecten,  17,  401,  411. 
Pentamerus,  377. 
Philine,312,819. 
Pholas,  505. 
PhoruB,  254. 
Pliragmoceraa,  181 
Pinna,  81,415. 
Pirena,  248. 
Fisidium,  460. 
Planorbis,  803. 
Productus,  882,  884. 
Psammobia,  26,  482. 

Badiolites,  442,  446,  447, 

448. 
Bequienia,  489, 440. 
Betzia,  874. 

Bhynchonella,  5, 874,  876. 
Risella,  252. 

Scissurella,  269. 
Sepia,  160, 166. 
Siphonaria,  805. 
Siphonotreta,S90. 
Solarium,  258. 
Solen,  487. 
Spirifera,  8T2. 
Stringocephalus,  870, 871. 
Strombus,  210,211. 
Strophalosia,  885. 
Strophomena,  881. 
Struthiolaria,  246. 

Terebratella,  865. 
Terebratula,  5, 81, 855,361, 

863. 
Terebratulina,  864. 
Teredo,  607. 
Testacella,  298. 
Thecidium,  8w,  870. 
Thetis,  491.         ^ 
Tomatella,  313. 
Trawl  net,  139. 
Trichotropis,  217. 
Tridacna,  452. 
Trigonellites,  182. 
Trigonia.  25,430. 
Triton,  205, 215. 
Trivia,  233. 
Trochus,21,38,207,26L 

Uncites,374 
Unio,  399. 


EXPLANATION  OF  THE  PLATES. 


Tub  principal  specimens  figured  were  kindly  communicated  "by  Sirs.  J. 
E.  Gray,  Mr.  Hugh  Cuming,  Major  W.  E.  Baker,  Mr.  Laidlay  of  Cal- 
cutta, Mr.  Pickering,  Sir  Charles  Lyell,  Mr.  Sylvanus  Hanley,  Prof. 
James  Tennant,  and  Mr.  Lovell  Beeve. 

Tho  fractions  show  the  number  of  times  (or  diameters)  the  figures 
are  reduced,  or  magnified. 

PLATE  I. 
Ovtcpodida, 

1.  Octopus  tuberculatus,  Bl.    i.    Mediterranean 163 

2.  ■  {mandibles)   166 

3.  Tremoctopus  violaceus,  ^.    Chiaje.    Messina 159, 164 

Teuthida, 

4.  Sepiola  Atlantica,  Orb.    Atlantic 169 

6.  LoligC)  vulgaris.  Lam.  (gladitts),    }.    Britain 167 

7.  Onyc^pteuthis  Bartlingii,  Le  Sueur.    ^.    Indian  Ocean 171 

8. (ffladiut).    i 171 

Sepiada, 
6,  Sepia  officinalis,  L.    A.    Britain 177 

SpiruUda, 
9.  Spirula IsBvis,  Gray.    J.    NewZealand 178 
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PLATE     n. 

Argonautida, 

Page 
1.  Argonauta hians,  Solander.  .  ^.    China    •••••• 162 

Teuthidai, 
8.  Beloteuthis  subcostata,  Munst.    ^.    Upper  lias,  Wurtemberg  168 


Belemnitidae, 


6,  Belemnites  Puzosiantis,  Orb.  i.  Oxford  Clay,  Chippenbam  173 
6.  Belenmitella  mucronata,  Sby.  J.  Upper  Chalk,  Norwich  . .  175 
9.  Conoteuthis  Dupiniana,   Orb.    Neocomian,  France;  Gault, 

Folkestone 176 

Sepiada, 

2.  Sepia  Orbignyana,  F6r.    J.    Mediterranean  177 

3.  {Belosepia)  sepio'idea,  Bl.    ^.    Eocene,  Sussex    177 

4.  Spimlirostra  Bellardii,  Orb.     *.    Miocene,  Turin 177 

7*  Beloptera  belemnito'ides,  Bl.    }.    Eocene,  Sussex 177 

Ifauiilida. 

10.  Nautilus  radiatus,  Sby.    J.    Neocomian,  Kent  185 

11,  bidorsatus,  Schl.     {t^per   »mm?»*fo  =  Rhynhcolites 

hirundo,  F.  Biguet).    J.    Muschelkalk,  Bavaria  183 

12. {Aturia)  zic-zac,  Sby.    Eocene,  Highgate  189 

16.  Clymenia  striata,  Miinst.    Devonian,  S.  Petherwin    190 

Orthoceratida. 

14.  Orthoceras  Ludense,  Sby.  (section').    \.  Iai^o^??  ^SsoO«.,^Tv\»bsv  V^^ 

i5.  PlLragmoceraflventricosnm,Stom.    1.  la.liV3L^o^-xo^%'^^^'^  ^'^'^ 

13.  ayroceraa  eifeliense,  Arch.  {aectiorC).  \^    "De^o^^^^  ^^^^^ 
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PLATE  m. 

Ammonitida. 

Page 

1.  Gk)iiiatit6S  Henslowi,  Sby.    ^,    Garb,  limestonef,  Isle  of  Man  196 

2.  Oeratites  nodosus,  Brag.    ^.    Muschelkalk,  Wiirtemberg   ..  197 

3.  Ammonites  planulatus,  Sby.    i.    Chalk-marl,  Sussex 199 

4.' rothomagensis,  Brongn.    J.    Chalk-marl,  Sussex  198 

5. spinosus,  Sby.    }.    Oxford  Clay,  Chippenham.,  198 

6. bifrons,Brug.    J.    Lias,  Whitby.*. 198 

7. bisulcatus,  Brug.    J.    Lias,  Lyme  Begis 198 

8.  Crioceras  cristatum,  Orb.    J.    Gkiult,  S.  France 199 

9.  Scaphites  equalis,  Sby.    }.    Chalk-marl,  Sussex 200 

10.  Ancyloceras  spinigerum,  Sby.    f .     Gault,  Folkestone 200 

11.  Helicoceras  rotundum,  Sby.    Gault,  Folkestone 200 

12.  Toxoceras  annulare.  Orb.    J.    Neocomian,  S.  France  200 

18.  Baculites  anceps.  Lam.    }.    Chalk,  France 201 

14.  Ptychoceras  Emericianum,  Orb.    }.    Neocomian,  S.  France  201 

15.  Hamites  attenuatus,  Sby.    ^,    Gault,  Folkestone 201 

16.  TurriHtes  costxtas,  Lam.    ^.    Chalk-marl,  Sussex . .  • . , 200 
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PLATE  IV. 

Strombtda. 

Page 

1.  Strombus  pxLgilifl,  L.    ^.    W.  Indies    210 

2. Barfconensis,  Sby.    Eocene,  Hants   211 

3.  Pterooeras  lambis,  L.    ^.     China 211 

4.  Bostellaria  cnrta,  Sby.    )-.    Knrachee ,  212 

6.  Seraphs  terebellum,  L.    ).    China 212 


6.  Stmthiolaria  straminea,  Gm.    ^.    Kew  Zealand 246 

7.  jAporrhftis  pes-pelecani,  L.    J.    Britain    245 

Muridda, 

8.  Mnrex  haustellmn,  L.    }.    China 213 

9.  '  tennispina,  Lam.    J.    Moluccas    , . . . , 213 . 

10.  —  palma-rosaB,  Lam.    J-.     Ceylon 213 

10.*  erinaceus,  L.  {operculum).    Britain 213 

1 1.  Typhis  pimgens,  Soland.    Eocene,  Barton 214 

12.  Eanella  granifera,  Lam.    f .    N.  Australia  ....•••» 214 

13.  Triton  tritonis,  L.     i.    New  Guinea — ^Pacific    214 

14.  Pisania  striata,  Gm.  sp.    Mediterranean , 214 

15.  (.&wma)  turbinella.    Kiener.    W.India    .^.•..  214 

16.  Trophon  MageUanicus,  Gm.    ^.    Tierra-del-faego   218 
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PLATE  V. 

Murteida, 

Page 

1.  Fasciolaria  tulipa,  L.    }.    W.  Xndies    21d 

2.  Turbinella  pyrum,  L.    \,    Ceylon 216 

3. {Cynodonta)  comigera,  Lam.    J.    Moluccas 216 

4.  {Latima)  gilbula^  Qm.  sp.    J.    Australia 216 

6.  CanceUaria  reticulata,  Billw.  sp.    W.Indies 216 

6.  Pyrula  ficus,  Lam.    }.    China 217 

7.  ■  {Myristiea)  melongena,  L.    \,    W.  Indies ,   .  217 

8.  Fusus  colus,  L.    J.    Ceylon  » 218 

9.  {Chrysodomus)  antiquus,  Miill.  (var.  contrarius,  Sby.) 

9.* {operetUum),  [Red  Crag,  Walton,  Essex  218 

£uccinid(8. 

10.  Buccinum  undatum,  L.    ^.    Britain 219 

11.  Ebumaspirata,  L.  sp.    }.    Ceylon 221 

1 2.  Pseudoliya  plumbea,  Chemn.  sp.    }.    Cape 220 

13.  Terebra  maculata,  L.  sp.    }.    Moluccas 220 

14.  {BuUia)  semiplicata,  Gray.    S.  AMca  ......••«.....  220 

15.  Nassa  arcularia,  L.  sp.    f .    Moluccas 221 

16.  {Oyehnasaa)  neritea,  L.  sp.    Mediterranean 221 

17.. (C^«^(j)  Oweni,  Gray.    E.  Africa  221 

18.  Fhos  senticos«s,  L.  sp.    }.    N.Australia    221 

19.  Magilus  antiquus,  Montf.    J.    Red  Sea 224 

20. do,  young.     {L^toconchua) , , ,  224 

21.  P  Ringicula  ringens,  Lam.    |.    Eocene,  Paris    222 
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PLATE  VL 

Sueeinida, 

Page 

1.  Purpura  persica,  L.  sp.    ^.    India 222 

2.  lapillujs,  L.  sp.  (operculum).    Britain 222 

3.  {OonchoUpaa)  lepas,  Lam.    J.    Peru   222 

4.  Honoceroa  imbricatum,  Lam.    }.    Cape  Horn    223 

d»  Pedicularia  sicula,  Sw.    Sicily 223 

'  6.  Planaxis  sulcata,  Brug.  sp.    India 223 

7.  ,  (operculum) 224 

—8.  Trochotropis  l)or6ali8,  Brod.    N.  Britain 216 

9.  Bicinula  araohnoides,  Lam.    China  ., 223 

10.  Columbella  mercatoria,  Qmel.  sp.    W.  Indies 226 

11.  Harpa  ventrioosa,  Lam.    \,    Mauritius    226 

12.  Dolium  galea,  L.  sp.    \,    Mediterranean 225 

13.  Cassidaria  echinophora,  L.    ^.    Medit 225 

14.  Cassis  flammea,  L.    Cuba    224 

15.  Oniscia  canoellata,  Sby.    China 225 

16.  Oliva  porphyria,  L.    ^.    Panama 226 

17.   {Aganmia)  hiatula,  Gm.  sp,    J.    W.  Africa 227 

18.  (Scaphuh)  utriculus,  Gm.  sp.    }.    Africa 227 

19.  iflliveUa)  jaspidea,  Gkn.  sp.    W.  Indies 227 

20.  Ancillaria  suhulata.  Lam.    ).    Eocene,  Isle  of  Wight 227 

21.    —  g^abrata,  L.  sp.    J.    West  Indies    227 
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PLATE  Vn. 

Conida, 

Page 

1.  Conns  marmoreuB,  Gm.    }.    China  228 

2.  {Conorhis)  dormitor,  Solander.    Eocene,  Barton    228  ' 

3.  Plenrotoma  Babylonica,  L.  sp.    f .    China 228 

4.  Clavatnla  mitra,  Gray.    W.  AMca    , 229 

5.  Mangelia  taeniata,  Desh.     9.    Mediterrarean 229 

6.  Bela  turricula»  Mont.  ep.    Britain • 229 

7.  Befrancia  linearis,  Bl.  sp.    J..    Medit. 229 

8.  Lachefiis  Tninima,  Mont.,  sp.    ^.    Britain 229 

Volutidce, 

9.  Yoluta  mnsica,  L.    \,    W.  Indies 230 

10.  Yolutilithes  spinosus,  L.  sp.    }.    Eocene,  Barton  •  * 230 

11.  Melo  diadema,  Lam.  sp.    \.    New  Guinea 231 

12.  Cymba  proboscidaJis,  Lam.  sp.    J.    W.  Africa 231 

13.  Mitra  episcopalis,  D'Arg.    \,    Ceylon 231 

14.  vnlpecula,  L.    J.    Singapore   • . . , .  231 

16.  {Jmhrxcaria)  conica,  Schum.    Tahiti    ••......  231 

16.  — —   {Ot/lindra)  crenulata,  Chemn.    China • . , 231 

17.  Voivaria  bnlloiLdes,  Lam.    Eocene,  Grignon    232 

18.  MEirginella  nnbeculata,  Lam.    f .    W.  Africa ,  232 

19, {Fersietila)  Uneata,  Lam.    "W.  Africa 232 

Ch/prceida, 

20.  Cypraea  Manritiana,  L.    J.    India— Pacific 232 

21.  {Cyprovula)  capensis.     Gray,    f .    S.  Africa 233 

22.  (JLupmia)  algoensis,  Gray.    S.  Africa 233 

23,23*— — (^fvta)  europsBa,  Mont.    Britain    233 

24,  JErato IsBYiB,  "DonOYQXL.    "Bxila.m »..%***.%*%*****,.,.,  234 

^^.  OFuZnrn  onun, L.  sp.    V   TSe^O:\»Bft^  ....*.... .....'as,' 


I 
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PLATE  Vm. 

'  Naiieida. 

Page 
1.  Natica  caiurexia,  L  sp.    |.    China  •••••••••••• •••••••  235 

2, (Olotndm)  edgaretma,  Lam.    f .    Eocene,  Paris  236 

3. {Cemina)  fluctuata,  Sby.    J.    Philippines   236 

4.  Sigaretns  haUotoides,  L.  sp.    f .    W.  Lidies 236 

5. {Natieina)  papilla,  Chemn,  sp.    AMca • . . . .  236 

6.  LameUaria  perspicua,  Mont.    Mediterranean  237 

7.  Yelutina  lasvigata,  L.  sp.    Britain • .  • »........•  237 

8.  Narica  cancellata,  Chemn.  sp.    Pacific 237 

9.  Keritopsis  radnla,  L.  sp.    Sandwich  Islands    •  • , » » . . .  261 

jEyramidellida, 

10.  Pyramidella  auris-cati,  Ghem.  sp.    Manritiiis 238 

11.  — ^^ {Obeliaeus)  dolabrata,  Grinel.  sp.    W.  Lidies  ....  238 

12.  Odostomia  plicata,  Mont.  sp.    ^.    B4tain 239 

13.  Chemnitzia  elegantissima,  Mont.  sp.    A.    Weymouth 239    * 

14.  Eulima  polita,  L.    Britain  • 240 

15.  Stilifer  asterlcola,  Brod.    Philippines 241 

Cerithiada. 

16.  16*.  Cerithium  nodulosnm,  Bnig.  ^.    Moluccas  242 

17.  '  (JBittitnn)  reticulatum,  Da  Costa.    Britain  ....  242 

18.  Triforis  pervj^rsum,  L.  sp.    Mediterranean 242 

19.  Potamides  mixtus,  Defr.    Eocene,  Paris   243 

20.  * {li/raeus)  palustris,  Brug.    J.    Lidia 243 

21.  {Terebralia)  telescopium,  Brug.    }.    India 243 

22.  —  (H'renella)  mammillatus,  Bisso.  sp.    Mediterranean  243 

23.  ■ {Zampania)  zonalis.  Lam.    Chusan 244 

24. (Cerithidea)  decollatus,  L.  sp.    Cape 243 

Melaniada. 

25.  25*.  Melania  amarula,  L.  sp.    |.    Madagascar 246 

26. {Melanatria)  fluminea,  Gm.  sp.    }.    Madagascar  247 

27.  — . [Melafmua)  fluviatiHs,  Say.    §.    U.  States   247 

26.           -*- —  {Anctdotua)  prsemorsa,  Say.    U.  States  ««««««««  24^ 
49*  (Ff^)  fuscata,  Gm.  6^.    Mrvsso* *  ^, ****** '^'^ 

SO,  Melanopsis oostaisL,  Vev,     Syria  .•*•♦*..*••••******••*****  ^"^ 
^^-  C-?^r^a)  atra.  L.  sp.    %.    Ce^Vnv  * *^ 


628  MANUAL  OF  THE  MOLLUSCA, 

PLATE  IX. 

lUrriteUida:. 

1.  TurriteUa  imbricata,  L.    W.  Indies 248 

2. {Mesalia)  sulcata,  var.  Lam.    Eocene,  Paris 249 

3.  {Froto)  cathedialis,  Brongn.    }.    Miocene,  Bordeaux  249 

4.  Aclis  supranititta.  Wood.    |..     Guernsey ■, 240 

6.  OaBCum  trachea,  Mont.    ■^.    Britain 249 

6.  (fiy,  magnified  |.)   249 

7.  Vermetus  lumbricalis,  Gm.  sp.  (yoimg).  ^  W.  Africa 249 

8.  Siliquaria  anguina,  L.  sp.    J.    New  Guinea    249 

9.  Scalaria  pretiosa.  Lam.    f .    China    250 

-Xittorinida. 

10.  Littorina  littorea,  L.    Britain ..«.......'.  250 

11. (Teetaria)  pagodus,  L.    L    Zanzibar 252 

12.  {Fossarua)  sulcatus,  S.  Wood.    Mediterranean 253 

13. (Modulus)  tectum,  Gm.  sp.     N.  Australia 252 

14. {RUeUa)  nana,  Lam.  sp.    |.    Tasmania    253 

15.  Solarium  perspectivimi,  L.  sp.    f .     China    253 

16.  Lacuna  pallidula,  Da  Costa.    Britain    255 

17.  Eissoa  labiosa,  Mont.    Britain    255 

18.  (Hydrobia's  ulvaB,  Penn.     Britain 256 

19.  [Jeffrey sict)  diaphana,  Alder.     (Operculimi)  Britain  ....  256 

20.  \Skenea)  planorbis,  0.  Fabr.     (.jig.  inch).     Britain     256 

21.  Nematura  deltaa,  Bens.    S..    India 256 

22.  Lithoglyphus  fuscus,  Pfr.  sp.    Danube 257 

23.  Amnicola  isogona,  Say.    U.,  States 247 

24.  Litiopa  bonibyx,  Kiener.    Mediterranean 255 

25.  Truncatella  subtruncata,  Mont.  sp.    A.    Mediterranean    ....  256 

Faludiniddo, 

26.  Paludina  Listeri,  Hanley.    J.    Norwich  . . .  .^ 267 

27.  {Biihynia)  tentaculata,  Mont.    Norwich 268 

28.  Valvata  piscinaHs,  Miill.     Norwich    260  , 

29.  cristata,  Miill.    Norwich 260 

30.  Ampullaria  globosa,  Sw.    \.    India 258  . 

31.  \Mari8<C)  comu-arietis,  L.  sp.    Brazil 259 

32. (Zanistea)  Bolteniana,  Chemn.  sp.    J,    Nile    ....  259 

33.  Amphibola  australis.    New  Zealand 259 

34.  Paludomus  aculeatus,  Gm.  sp.    Ceylon ...••«.  247 

JSh'itida, 

35.  Nerita  ustulata,  L.     Scinde 260 

36.  —  ( Velatea)  perversus,  Gm.  sp.    Eocene,  Soissons 261 

37,  38.    Pileolus  plicatus,  3 .  SVyy .    "BaJCSi  O0a\jb,  J^^j.'iiff  J ;  261 

'?P.  2>^erifcma zebra,  Brug.    "Pac^c ^^'^v  ^ 
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PLATE  X. 

Pago 

1.  Phorus  corrugatus,  Booto.    J.    Eixrachee,  India   254 

l\4rbinid€d,  ' 

2.  Turbo  marmorattui,  L.    J.    China 268 

3.  Fhasianella  australis,  Gm.  sp.    |.    New  Zealand  263 

4.  Imperator  impenalis,  Chemn.  sp.    J.    New  Zealand 264^ 

5.  Trochus  niloticns,  L.    ^.    China   ^ 264 

6|. (^ramis)  obeliscus,  Gm.  sp.    China  265 

7.  {Margarita)  helicinus,  0.  Fabr.    Britain    26&- 

8.  (JSlejtehua)  iris,  Chemn.    New  Zealand  265 

9.  ^ (Bankivia)  yarians,  Gray.    New  Zealand  265 

10.  Botella  vestiaria,  L.  sp.    New  Zealand 265  ^ 

11.  Monodonta  labio,  L.  sp.    W.  Africa 265 

12.  (Claneulus)  Fharaonis,  L.  sp.    Ked  Sea   265 

13.  Belphinula  laciniata,  Lam.    China 266 

14.  {Liotia)  Gervillii,  Defr.    Eocene,  Sussex    266 

15.  {Collonia)   marginata,  Lam.     IJ.     Eocene,  Paiis  266 

16.  ((^cfo«^rema)  cancellata,  Manyatt.    Philippines..  266 

17.  Adeorbis  sub-carinatus,  Mont.  sp.    Britain 26C 

18.  Euomphalus  pentangulatus,  Sby.    J.   Carb.  limestone,  Ireland  267 

19.  Stomatella  imbricata,  Lam.    India    267 

20.  {Broderijpia)  rosea,  Brod.    A.    S.  Seas    267 

SaliotidcB, 

21.  Haliotis  tuberculata,  L.    Guernsey 26^ 

22.  Stomatia  phymotis,  Helblin.    Java   268 

23.  Scissurella  crispata,  Fleming.    A.    Britain *269 

94.  Pleurotomaria  Anglica,  Sby.    J.     Lias,  Gloucester    270 

25.  Murchisonia  bilineata,  D'Arch.     Devonian,  Eifel 270 

26.  Trochotoma  conuloides,  Desl.    Bath  oolite,  Stroud 271 

27.  lanthina  fragilifl,  Lam.    f.    W.  Indies    ,.,,...  *.,,,*.- ^^^^"^ 
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PLATE  XI. 

FismrellieUdm 

Page 

1.  Fiflsurella  Listen,  Orb.    W.Indies 272 

2.  —     ■        macrochisma,  Humphr.    Philippines  • 273 

3.  PunctnreUa  Noaohina,  L.  sp.    K.  Britain    273 

4.  Bimnla  Blainvillii,  De&.    Philippines 274 

6,  G.  Emarginnla  recticxilata,  Sby.    Britain 274 

7,  8.  -........-^  {H&mitomfi)  rugosa,  Quoy.    Tasmania 274 

9.  Pannophorus  anstralis,  Bl.    }.    New  Zealand    274 

Cali/ptraida, 

10.  Cal7ptra)a  eqnestris,  L.  sp.    Philippines 276 

11. Dillwynnii,  Gray.    W.Indies 276 

12.  [Orueihulwn)  radis,  Brod.     W.  America 276 

«3,  14.  _ —    (iVMAtto)  radians,  Lam.    W.America 276 

15.  i5». Sinensis,  L.    Britain 276 

16.  Crepidnla  fomicata,  L.  sp.    W.  Indies 277 

17.  Pileopsis  Hungaricns,  L.    }.    Torbay 277 

18.  —   militaris,  L.    W.  Indies 277 

19. [Amathina)  tricarinata,  Gray,    f .    India 277 

20.  Hipponyx  comncopie,  Defr.    }.    Eocene,  Paris    278 

21.  — . (shelly  base) 278 

TaieUida, 

22.  Patella  longicosta,  Lam.    f    Cape    279 

23. (Nacella)  pellucida,  L.    Britain 280 

24.  Acmaea  testudinalis,  Kiill.  sp.    Britain 281 

25.  Siphonaria  sipho.    Kurachee,  India     \ 281 

28.  Gadinia  peruviana,  Gray.    Peru 281 

Jkntaliada. 

27.  Dentalium  el^hantinum,  L.    J.    Eed  Sea 282 

Chitonida. 

28.  Chiton  sqiiamosns,  L.    J.    W.  Indies 282 

29. (Acanthopkura)  Bpinosus,  "Btvx^.    ^.  k\\ataKiXi!B. 283 

M  -^(^t?<i«MocM'<e»)faBcic\xlaT\B,l^.    l^Yv\»:m ^k 
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EXPLANATION   OF  THE   FLAXES.  531 

PLATE  XIT. 

Helicida.  *  ^ 

—  1.  Helix  (Aeavus)  hsemasioma,  L.     |.     Ceylon    289 

2.  (l^ygfjra)  poly^yrata,  Born.    J.    Brazil 289 

3.  (Oeiroeoaa)  lapicida,  L.    Britain  289 

4.  (Anaatoma)  gflobulosa,  Lam.    Braadl   289 

5.  ",  (Tridopais)  hirsuta,  Sby.    TJ.  States    289 

<5.  {StreptaxU)  contusa,  Fer.     Brazil    289 

7.  —    (Sagda)  epistylinm,  Miill.    Jamaica 289 

8.  r^d/wc/Za)  cellaria,  Miill.    Britain "/..  289 

9.  \Stenopus)  laevipes,  Miill.    Malabar. , . , , \\  290, 

-10.  Bulimns  oblongus,  Miill.    i.     Guiana , \\\  291 

11,  12.  — '—  decollatus,  L.     S.  Europe 291 

13.     (Partula)  faba,  Martin.    Tahiti 291 

11.    [Ztta)  luoricns,  Miill.    Britain 292 

15.     {Azeca)  tridens,  Pultency.     Britain    292 

16.  Pupa  uva,  L.  sp.     Gnadaloupe    292 

17.  "  {Vertigo)  Venetzii,  Charp.     «.    PUocene,  Essex    293 

18.  Megaspira  elatior,  Spix  sp.    §    Brazil 294 

^19.  Clausilia  plicatula,  Brap.     Kent 294 

^0.  Cylindrella  cylindrus,  Chem.  sp.    §.    Jamaica  293 

21.  Balasa  pe^^'er8a,  L.  sp.    Britain 292 

—Q.2.  Achatina  variegata,  Fab.  Col.    i.    W.  Africa 292 

23.  Succinea  putris,  L.     Britain    290 

24.  (ftinaUmyx)  unguis,  Orb.     Paraguay 291 

Lxmacida, 

25.  jLiimax  maximus,  L    Britain 295 

26.  Testacella  haliotoides,  Fer.    -f-    Britain     298 

27.  Parmacella  {CrypteUa)  calyculata,  Sby.     C  anaries  297 

28.  Yitrina  Drapamaldi.     Cuy.    Britain    2^0 

29.  — —  {Laudebardia)  brevipes,  Drap.  ^  « .    Austria   290 

LinDkBtda.  * 

30.  Limnsoa  stagnalis,  L.  sp.    Britain 300 

31.  (Amphipeplea)  glutinosa^  MiiQl.    Britain 301 

-  32.  Physa  fontinaUs,  Mont.  sp.    Britain 301 

33.  Ancylus  fluviatilis.  Lister  sp.    Britain 302 

34.  Planorbis  comeus,  L.  sp.    Britain     • Z0% 

Aurieulida,  * 

85.  Auricula  Judos,  L.    J.    India 301 

36.  scarabffius.  Gym.  sp.    Ceylon 364 

37.  (Cotmulus)  coffea,  L.    W.  Indies 304 

88.  — ^  iAlexiaS  denticulata,  Mont.  sp.    Britain 305 

89,  Carychium  minimum,  Drap.  sp.    |..    Britain 305 

Ct/eloatomida,    « 

•  40.  Cyclostoma elegans,  MiiU.  1^.    Britain ««« ^^!^ 

•'41.  Cvclophorus  in  volvulus,  Miill.  sp.    \.    \TiS&s^ '^^a 

42.  Pupina  bi-caniliculata,  Sby.    ^ .  A.\v&tE«^A& • " "     ^^^ 

^  43,  Helicina  Brownii,  Gray.     ^,    Jamaica  • . . .  

44,  Acicula  fusca,  Walker,  sp.     4,    Biitam  . 


_  _  _  _  _  *  * 


% » » • 


•%..«•***• 


532.  ICAKUAL  Of  .TH£  MOLLUSOA. 


PLATE  XIII. 
The  real  size  of  each  species  is  indicated  by  the  accompanying  line. 

Doridida, 

Page 

1.  Doris  Johnstoni,  A.  and  H.    Brit,  (low  water)    3^28 

2.  Goniodoris  nodosa,  Mont.  sp.    Brit 330 

3.  Triopa  daviger,  Miill.  sp.    Brit 330 

4.  iEgirus  punctiluccns,  D'Orb.     Brit 330 

5.  Polycera  quadrilinoata,  Miill.  sp.    Europe.    (Laminarian  zone)  330 
G.  Idalia  aspersa,  A.  and  H.    Korthumberland 331 

Tritoniada, 

7.  Tritonia  plebeia,  Johnst.    Brit.     (Coralline  zone) 332 

8.  Scyllflda  pelagica,  L.    Devon  (pelagic)  333 

9.  Tethys  fimbriata,  L.    Medit.  (pelagic) 333 

10.  Dendronotus  arborescens,  Miill.  sp.    Brit 334 

11.  Doto  coronata,  Gm.  sp.    Brit. : 334 

12.  Lomanotns  marmoratiuj,  A.  and  H.    Devonsliire  coast 334 

^olidida, 

13.  jColis  coronata,  Forbes.    Brit.    (Laminai*ian  zone)  ........  336 

1  i,  Glaucns  Atlanticus,  Bl.    Gnlf-weed  banks 336 

15.  Embletonia  pulchra,  A.  and  H.    N.  Brit 336 

16.  Proctonotus  mucroniferus,  A.  and  H.    Dublin  Bay    337 

17.  Hermaea  bifida,  Mont.    Brit.    Lit. — Laminarian  zono  338 

18.  Alderia  modesta,  Loven.    Brit.    Salt-marshes     338 

Elysiada, 

19.  Elysia  viridis,  Mont.  sp.    Brit 339 

20.  Acteqma  corrugata  (head),  A.  and  H.    Falmouth   339 

21.  Cenia  Cocksii,  A.  and  H.    Falmouth. * 339 

J?^*  Ximapontia nigra,  Oohnat.    Brit , '. ...  340 
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PLATE  XV. 
A  111  except  those  marked  *,  are  dorsal  views. 

Ibrebratulida, 

1.  Terebratola  maxillata,  Sby.    |.    Bath  Oolite,  England 363 

2. diphya,  F.  Col.    J.    Alpenkalk,  Tyrol 363 

3.  TerebratuUna  caput-serpentis,  L.    Norway — ^Medit 364 

4.  Waldheimia  australis,  Quoy.    |.    Port  Jackson 364 

5.  impressa,  Buch.    Oxford  clay,  England 365 

6.  Lyra  Meadi,  Cumb.  1816.    \.    XJ»  Greensand,  England    ....  36 

7.  Terebratella  Magellanica,  Chemn.    §.    Cape  Horn    ,  365 

8.  TrigonoBcmuB  Palissii,  Woodw.    Chalk,  Belgium 365 

9.  Megerlia  truncata.  Lam.    §.    Medit < 367 

1 0.  Argiope  decollata,  Chemn.    Z,    Medit 368 

!!•  Thecidium  radians,  Brongn.    Chalk,  Belgiimi 369 

12.  ♦ hieroglyphicum,  Defir.  (interior).    Chalk,  Belgium  370 

13.  Stringocephalus  Buitini,  Defr.  var.    J.    Devonian,  Europe. .  371 

Spiri/erida, 

14.  Spirifera  Walcotti,  Sby.    i    Lias,  Bath 372 

15.  Cyrtia  ezporrecta,  "Wahl.     U.  Silurian,  Europe 372 

16.  Athyris  lamellosa,  L6v.     J.     Carb.  limes.  N.  Amer. — Europe  373 

17.  Uncites  gryphus,  Schl.    ^.    Devonian,  Belgium 374 

MhyncJionellida. 

18.*Rhynchonella  acuta,  Sby.    f.    Lias,  Europe < ,  376 

19. furciUata,  Buch.    Lias,  Europe l 376 

20. spinosa,  Schl.    §.    Inf.  Oolite,  Europe^ 376 

21.  Atrypa  reticularis,  L.  sp.    \.    Sil-Devon,  N.  Amer. — Europe  378 

22.  Pentamerus  Knightii,  Sby.    J.    TJ.  Silurian 377 

Orthida. 

23.  Orthis  rustica,  J.  Sby.    |.    U.  Silurian,  Europe 380 

24.*Strophomena  rhomboidalis,  Wahl.    f .    U.  Silurian,  N.  Amer. 

—Europe     . , 380  ' 

25.  Lepta^na  liassiua,  Eouch.    ^.    Lias,  Europe  381 

26.  Calceola  sandalina.  Lam.    J.    Devonian,  Europe    383 

FrodtktidtB, 

27.  Productus  horridus,  J.  Sby.    J.    Magn.  limestone,  Europe. .  384 

28.* proboscideus,  Vem.    \.    Carb.  limestone,  Belgium  384 

29.  Chonetes  striatella,  Dalm.    U.  Silurian,  Europe 386 

Ch^aniada. 

SO.  Crama,  Igtiabergensis,  Helz.    C^^,  ^>««^Ka. 38G 

Discintdoc. 

^/. -Diffoina  lamellosa.  Bred.     V    "^^^  v^..^^'*^ 


EXPLANATION^   OF  THE  FLAI£S.  5o5 

PLATE  XVI. 

Ostreida, 

Page 

'  1.  Ostroa  diluviana,  Qmelin.    |.    Chalk-marl,  Brii  407 

2. {Exogyra)  conica,  Sby.    [f .     XJ.  Greenaand,  Wilts    . .  408 

"   3.  Anomia  Achasus,  Gray.    }.    Kuradiee,  Scinde 408 

4.  Flacunomia  macroschisma,  Desli.    \,    Califoniia  ..........  409 

"^  5.  Placima  sella,  Gm.  sp.    4.    China 409 

6.  plaqenta,  L.  (young).    N.  Australia 410 

7.  Carolia  placuno'ides,  Cantr.  (hinge).    Tertiary,  Egypt 410 

/.  t-  8.  Fecten  plica,  L.    f .     China    ; 412 

9.  (BJw»»-i?tfc^«»)  Forbesianus,  Ad.   f.    SoolooSea,  14fins.  412 

10.  [Einnites)  pusio.  Pen.    f .    Brit 412 

~  11.  Lima  squamosa.  Lam.    \.    China ^  412 

12.  (Plofftostotna)  cardiiformis,  Sby.    Bath  Oolite,  Bi-it 4I2 

13. (Zimatula)  sub-auriculata,  Mont.    Brit 413 

14.  {Zimaa)  strigilata,  Brocchi,  sp.    Pliocene,  Italy  ......  413 

-    15.  Spondylus  princeps,  Gmel.    j^.    Sooloo  Sea 413 

:  - 16.  (P«f«w)  spondyloides,  Gmel.    ^.    Red  Sea 414 

17.  Plicatula  cristata.  Lam.    f .    W.  Indies 414 

AvmilidfB. 

^  18.  Avicula  hirundo,  L.    \.    Medit • 415 

19.  —^  {McUagrind)  margaritifora,  L.  sp.    J.     Ceylon 416 

20.  (Jfa/fewa)  vulgai-is,  Lam.     J.     China   416 

21.  (r«&<?//a)  lingulata,  Lam.    \,    Eed  Sea 416 

22.  Posidonomya  Becheri,  Bronn.     Carb.  Hosse,  Brit 417 

^  -23.  Pinna  squamosa,  Lam.    ^.    Medit 419 

24.  Crenatula  viridis,  Lam.    J.     Chinese  Seas  418 


«r,a'  adductor  impressions. 
^/?,  pedal  muscles. 
g^  suspensors  of  the  gills. 
^,  byssal  {orameii  ot  xk.o\x^« 
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PLATE  XVII. 
*  The  figfures  marked  are  left  yalyes^ (interiors). 

AvieuUda, 

Page 

1.  GezVillia  anceps,  Desh.    ^.    Neocomian,  Brit. 418 

2.  Pema  ephippiuxn,  L.    }.    W.  Indies    418 

3.  Inoceramus  sulcatus,  Park.    J.    Gault,  Brit 419 

MytUida, 

'~  4.  MytUufl  smaragdinus,  Chenm.    ^.    India 420 

5.  Modiola  tulipa,  Lam.    }.    Brit, 421 

6.  pelagica,  Forl>es.    }.    S.  Atlantic 422 

7.  lithophaga,  L.    J.    Medit 422 

8.  Crenella  discors,  L.    Brit 422 

9.  Dreiflfona  polymorpha,  Pallas.    J.    Brit 422 

Arcada. 

"  10.  Area  granosa,  L.    J.    Australia 424 

-11.  pexata,  Say.    J.    S.  Carolina    424 

12.  {Bytso-area)  Noad,  L.    J.    Medit. 424 

13. zebra,  Sw.    J.    Australia 424 

14.  CuculIsBa  concamerata.  Martini.    J.    India 425 

15.  Macrodon  Hirsonensis,  D'Arcli.  sp.    J.    Bath  Oolite,  Brit.. .  425 

16.  •PectunculuB  pectiniformis,  Lam.   f .    India 425 

l7.*Limopsi8  aurita,  Broc.  sp.    Crag,  Suffolk 426 

18.  Nucula  CobboldisB,  Sby.    A.    Crag,  Norwich 426 

19.*Nuculina  miliaris,  Desh.   ^.    Eocene,  Paris    427 

^  20.*Leda  caudata,  Donov.   Brit. 427 

21.* (Ypldia)  myalis,  Couthouy   .§.    Crag,  Norwich 428 

22.*Solenella  Norrisii,  G.  Sby.    3 .    Valparaiso 429 

23.  omata,  G.  Sby.  sp.    |..    Miocene,  Patagonia 429 

Trigoniada. 

24.*Trigoniacostata,  Park.    J.    Oolite,  Brit .430 

•^  25.  Myophoria  decussata,  Miinst.  sp.    Trias,  Tyrol ".  431 

26.  yerticoixiiacardii£onmB,^oQ^,    \,   ^i»%.^^iSSa'^  472 
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PLATE  XVIII. 
•  The  figures  marked  are  left  valves. 

Page 
^  1.  Dnio  littoralis,  Drap.    J.    Auvergne    433 

2.  {Mbnoeondi/laa)  Paraguayanus,  D'Orb.    J.    S.  America  434 

3.  ^Castalia  ambigua,  Lam.    J.    R.  Amazon :   434 

4.  Hyria  syrmatopliora,  Gronov.    J.    S.  Amcricaf    434 

d.^Iridina  exotica,  Lam.    j^.    Afirica,  B.  Nile  435 

6.  Mycetopus  soleniformis,  D*Orb.    ^.    S.  America,  K.  Parana  435 

7.  .^thcria  semilunata,  Lam.    J.    Senegal  435 

Chamida. 

•^  8.  Ghama  macrophylla,  Ghemn.    J.    Antilles 437 

9. kft  valve 437 

10.  Diceras  arietinum,  Lam.    |^.     Coral  Oolite,  Franco 439 

11. kftvake.,,.,,,. 439 

12.  (.S^tfMMta)  Lonsdalii,  J.  Sby.    J.    Noocomian,  Spain 

—Brit , 439 

1 

HipptmticUB, 

13.  Caprotina  striata,  D'Orb.    If.  Greensand,  France  ^ 451 

14. left  valve    461 

Ti'tdacnida. 
- 15.  Tridacna  squamosa,  Chem.    ^.    Bombay 452 

16.  Hippopns  macnlatus,  Lam.    ^.    N.  Australia 452 

Cardiada  (part). 

1 7.  Lithocardium  aviculare,  Lam.    \.    Eocene,  Paris 454 

CyprinidiB  (part). 

18.  Cardilia  semi-sulcata,  Lam.    Amboina «  4^Q 

19  •Megalodon  cucullatus,  J.  Sby.    \,    TiexoiAasi^'S^i^  .,»**---  '^^ 

t  The  animal  of  Hyria  bas  V^ro  evB\vo"Mi!L  qiMw»»» 
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PLATE  XIX; 
The  figures  marked  are  Uft  valyes. 

Cardiad(B* 

■~  1.  Cardium  costatum,  L.    \.    Chin{i  453 

2. lyratum,  G-.  Sby.    J.    Madagascar 453 

3.  hexnicardium,  L.    \.    China  454 

4.* {Adacna)  edentulum,  Pallas,    j.    Caspian 454 

5,  Conocardium  Hibemicum,  Shy.    ^.    Carb.  limestone,  Kildaro  455 

Lucinida, 
C.*Lucina  Pennsylvanica,  L.   §.    W.  Indies 45G 

7.  {Cryptodm)  flexuosa,  Mont.    Brit , 456 

8.  Corbis  elegans,  Desh.    }.    China 457 

9.  Diplodonta  lupinus,  Broc.  sp.    Miocene,  Turin    458 

10.  Ungulina  oblonga,  Baud.    }.    W.  Aiiica    458 

11.  Kellia  Laperousii,  Desh.    California 459 

12.  {F^onia)  rabra,  Mont.    A.    Brit 459 

13.  Montacuta  substriata,  Mont.    A.    Brit 460 

14.  Lepton  squamosxmi,  Mont.    -1.    Brit 460 

15.  Galeomma  Tmioni,  Shy.    Brit 461 

16.*Cyamiam  antarcticnm,  Phil     |..    Falkland  Ids 458 

Cycladida» 

17.  Cyclas  cornea,  L.    K.  Thames 461 

18. (Baidium)  amnica,  MUU.    |.    R.  Thames 462 

19.  Cyrenoides  Dupontii,  Joan,    f 463 

20.  Cyrena  cyprinoides,  Quoy.    J.    Ceylon   462 

21.  {Corhieuld)  consobrina,  CaiUaud.    Alexandrian  Canal  462 

Ci/prinida, 

22.  Cyprina  Islandica,  L.     J.    N.  Brit 46J 

23.  Cardinia  listeri,  Shy.  sp.    i.    Lias,  Cheltenham  470 

24.  Opia  lunulata,  Miller  ep.    In£.  Oolite,  Bridport 470 

2^.  MyoconchsL  craasa,  Sby .    ^.   loi.  0Q\L\ft,\i\saStt>3  kW 
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# 


PLATE  XX. 
(All  the  interiors  are  right  ralrei.) 

Cyprinida, 

Fflgc 
1.  Astarte  gulcatay  Da  Costa.    Brit. 464 

^2.  Circe  corrugata,  Chem.    ^    Bed  Sea 4€4 

■^  3.  Isocardia  cor.  L.    \»    Brit • 466 

4.  Cypricaxdia  obesa,  Keeve.    }.    India    467 

5.  Cardita  caljcnlata,  L.    S.  AMca    471 

6.  ■  {Vmericardia)  ajar,  Adans.    W.  Africa  472 

Venerida. 

*  7.  Venus  paphia,  L.    W.  Indies •. . .  473 

^  8.  Cytherea  dione,  L.    f .    W.  Indies   474 

9,  — {Meroe)  picta,  Schum.    J.    China. . . ., 474 

10.  (IV^owa)  tripla,  L.    j.    W.Africa  474 

11.  {Ch'ateloupia)  irregularis,  Baster.    J.    Miocene,  iBor- 

deaux 474 

^12.  Artemis  ezoleta,  L.    }.    Brit 474 

13.  Lucinopsis  undata,  Pennant  sp.    Brit 476 

14.  Tapes  puUastra,  Wood,    f .    Brit 476 

15.  Yenerupis  exotica,  Lam.    N.  Australia 476 

16.  Petricola  lithophaga,  Eetz.    Medii  476 

17.  pholadiformis,  Lam.    f.    New  York   476 

18.  Glaucomya  Chinensis,  Ghray.    China 477 

19.  Capsula  mgosa,  Lam.  sp.    J.    N.  Anstr&lia.  ,,»**%%%xv,*xx^x  "^SX 
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^       PLATE  XXI. 

(All  the  interiors  are  ri^ht  ^^alves.) 

Maetrida, 

l?age 
"  1.  Mactra  stultorum,  L.    ).    Brit 477 

'^  2.  Gnathodon  cuneatuSi  Gray.    \,    Kew  Orleans 478 

3.  Lutraria  oblonga,  Gmel.    \.    Brit.  . . . « « 479   4 

4.  Crassatella  ponderosa,  Gmel.  sp.    \,    Australia  ......••..«%  466 

nUinida. 

5.  Tellina  lingraa-feUs,  L.    ^.    Antilles 480 

6.  —  camaria,  L.    Antilles • 480 

7.  planifisima,  Anton,    f .    India.     (T.  rosea,  Sby.) 480 

8.  Gkstrana  firagilis,  L.    |.    Galway 481 

9.  Fsanunobia  Ferroensis,  Chemn.    Brit • « 482 

10. squamosa,  Lam.    Borneo 482 

11.  Semele  reticulata,  Chcmn.    Antilles  « « i 483 

12.  {Ouminffia)  lamellosa,  G.  Sby.    Peru 483 

13.  {Syndoamya)  alba,  Wood.    Brit i  488 

14.  Scrobicularia  piperata,  Gm.  sp.    ^.    Brit 4 .  <  484 

15.  Mesodesma  glabratum,  r^am.    Ceylon  i .  • . .  i  i .  4 . .  484 

16.  (J)omeilla)  Chilensis,  D'Orb.    J.    Peru   484 

17.  {Anapa)  Smithii,  Gray.    Tasmania < 485 

18.  Ervilia  nitens,  Mont.    Antilles  ,  485 

19.  Donax  denticulatus,  L.    Antilles   , .  # 485 

20.  (/pA^^iw)  Brasiliensis,  Lam.    J.    Antilles    *.,./.,.  486 

21.  Galatea  reclusa,  Bom  sp.    J.    R.  Nile  , .  1 486 


2.  Tdncredia  eztensa,  LyceU.    \.    Oolite,  Bnf. 1 457 
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PLATE  XXII. 
*  The  figures  marked  are  left  valves  (interiors). 

Tellinida.  • 

Page 
1.  Sanguinolaria  livida,  Lam.     }.    N.  Australia < . . . .   483 

2. diphos,  CJhemiL    J.    India    483 

3.  -< orbiculata,  "Wood.    \,   ^Penang    483 

SBlmida. 

"  4.  Solen  siliqua,  L.    \.    Brit 486 

6.  Cultellus  lacteus,  Spengl.    \.    Traaquebax . . . . , 487 

6.  (Gwa^»-wfe»)  legumen,  L.    |.    Brit. 488 

7.  ■■  ■       (Machcsrv^  politius,  Wood.    J.    India 488 

8.  Solecurtus  strigilatus,  L.     f.    W.  Africa 488 

9.  Cariba&ua,  Lam.    f    U.  States 488 

10. (iTovdOM^IPM)  (skmgeticitB,  Bean.    Onloutta 489 

My9xid<B. 

11.  Thetiflhyalina,'Sby.«p.    f.    CJhina  .., 491 

12.  PanopSBa  AmBricana,  Oonrad.    \,    MMoene,  Marylaad    492 

13.*Saxicaya  rugosa,  L.    f .    Brit. — Kamtschatka 501 

14.  Glycimeris  siliqua,  Ohenm.    }.    Arctic  America, 493 

16.»Plioladomya  Candida,  Sby.    }.     W.  Indies 496 

16.  Goniomya  litemta,  Sby.    \,    Oolite,  Brit 497 

17.  Bolemya  togata,  f olisp.    |.    liedii 420 
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PLATE  XXni. 

*  The  interiors  marked  ai*e  left  yalves. 

Myacida. 

Pafte 
l.*Mya  tnmcata,  L.    \.    Brit 489 

2.  Corbula  sulcata,  Lam.    W.  Africa 490 

3.  ■■     (BotamomytC^  labiata,  Maton  sp.    |..    Buenos  Ayres  490 

4.  (/Si?A«ita)Binghami,Turt.    Brit 490 

5.  Nesara  cuspidata,  Olivi.    Brit 491 

6.  Anatinella  Candida,  Chemn.    A.    Ceylon 479 

,    Anatinida. 

7.  Anatina  subrostrata,  Lam.    ^.    India  495 

8.  Cochlodesma  pradtenue,  Mont.    Brit 495 

9.  Thrada  pubesoens,  Fult    f    Brit 496 

10.*Lyonsia  Korvegica,  Chemn.  sp.    }•    Brit. 498 

11.  Pandora  rostrata,  Lam.    }.    Guernsey 499 

1 2.  Myodora  brevis,  Stutch. '  New  South  Wales  499 

1  o.  Myochama  anomioides,  Stutch.    New  South  Wales 499 

'     14.  Chamostrea  albida,  Lam.  sp.    i.    New  South  Wales     500 

Gastroehamda, 

15.  QastrochsBna  modiolina,  Lam.    Gfalway 501 

15a. sp.  siphoxial  orifices,  in  U.  Greensand,  Haldon, 

Devonshire , 501 

16. mumia,  Spengl.    ^    India 501 

17.  Clavagella  baciUaiis,  Desh.    ^.    Pliocene,  Sicily   502 

18.  Aspergillum  yaginiferum,  Lam.    ^.    Bed  Sea 503 

I^holadida, 

19.  PholasBaJkeri,  DeeOL    i,    India    « 504 

20. {FJiokididea)  papyracea,  Solr.    }.    Brit.    505 

21.  (Mariena)  striata,  L.    W.  Indies  505 

22   {Tiaraphoiat)  bisuleata,  Conrad 506 

23.  Xylophaga  dorsalis,  Turt    Brit 506 

24,  25.  Teredina  personata,  Lam.    London  Clay,  Bognor    507 

25a. siphonai  orifice 

26.»Tered8Norvegioa,  SpengL    Brit 506 

27. siphonai  end  of  the  tube,  broken  to  show 

«epta    w 506 

28,  palmulata,  Txurt,  (ptyVeaY   ^^^ -507 
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CfLASS  I.— CEPHALOPODA. 
OBiffi&  I.— DnsAKoauTA. 
Fawly  ni.— Ibutzjsa. 
Fbtlloteiithis,  Mask  and  Hayden, 
Type,  P.  EuboratuB.    Oietaceoos.    K'«bi'aeka. 
JPea  coixieoiu,  thia,  suboTEtte,  slightly  coucare  beloVi  i 
convexaboTe.  From  behind  the  mid- 
dle it  naiTows  towards  the  front,  ths 
outline  of  the  lateral  margina  being 
convex,  while  the  posterior  end  is  more 
or  less  obtusely  angular.  Apparently 
related  to  BMeuihie  and  TeadojpiU. 
(See  p.  168.) 

FamHiT  IV. — BELEHMirrDa:." 
The  Shell    at  BtUrrmitti    oonsista 
fimdamentally  of: — 

1.  AhoUo^cone, thej>^ra$nioi;one, 
Fig.  1,  p,  with  a  thin  shelly  wall, 
termed  the  amcitheca,  a,  and  which  is     C 
di-rided  by  tranfiverse  sept*,  concave  ^ 
above  and  convex  below,  into  cham-  » 
bereorloouli;  thes9ptaareperforated  t 
nearthe  ventral  margin  by  a  tip^UTicZe.  % 

2.  A  guard  oi  ro»trv.m,  g,  more  or  I 
less  extensively  enveloping  the  apical 
part  of  the  phragmocone.  "  The 
phragmooone  is  not  a  ohambeied 
body  made  to  fit  into  a  conical  hoUow 
pieviooaly  formed  in  the  rostrum, 
as  some  have  conjectoied,  bat  both 
rottntm  and  cone  grew  together ;  the 
former  was  formed  on  the  exterior  of 
a  secretive  surface,  and  the  latter  on 
the  interior  of  another  Becretive  sur- 
fece."    (PbiUips.) 

The  rostrum  is  composed  of  calca-  Fig.  i. 

reoufl  matter  arranged  in  fibiea  tjbi-  . 

pendicBlarly  to  the  planes    oS  itta  ■\KnaB»  <A  ^-s^^^ 

B2 
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feasor  (hren  deacribea  the  fibres,  in  BpecimecB  from  dmstian 
Ualford,  Ets  of  Ek  trihedral  priamailic  fom,  ajid  Tt^iiith  of  an  inch 
in  diameter.  ITkese  fibres  ore  disposed  concentrically  around 
an  axis,  a,  the  go-called  apical  Lne,  wfaich  extends  from  the 
extramitr  of  the  phragmooone  to  that  of  the  rostrum.  Indica- 
tions of  a  thin  capsule  or  formatiTe  membrane  appear  ia  soma 
Bdemnite*  isTestii^  the  gnard;  in  those  of  the  Oxford  clfty 
it  IB  represented  by  a  granular  incmatation;  in  some  liassio 
speines  it  appears  in  delicate  plaits,  like  ridges  or  furrows ;  in 
some  specimens  of  Btlemnifdla  mucnmata  from  the  upper  chalk 
of  Antrim,  it  is  in  the  form  of  a  very  t^'"  nacreous  layer. 

3.  A.  prO'Ostracum,  or  anterior  shell,  which  is  a  dorsal  exten- 
sion of  the  conotheca  beyond  the  end  where  the  guard  disappears. 
rhe  surface  of  the  conotheca  ia  marked  by  lines  of  growth, 
and,  according  to  Yoltz,  it  may  be  described  in  four  prinmpal 
regions  radiating  from  the  apex :   one  dorsal,  Fig.  2,  a,  with 


•  ■e-—  rig.  a.  rig.  i. 

looplinesofgrowthadTanoing forward;  two  lateral,  6,  separated 
from  the  dorsal  by  a  oontjnuona  straight  or  nearly  straight  line, 
and  ooTOred  with  very  obliqnely  arched  etriw  in  a  hyperbolio 
farm,  in  part  nearly  parallel  to  the  dorso-lateml  boundary  line, 
and  in  part  reflezed,  bo  as  to  iorm.^iiea  wv  ■wlCifm.'^  <KiCT«a  across 
fbe  Tsntral  portion  nearly  paieJleV  \a  We  e&^»  lA  'Csa  ws^Na- 


CEPHAtOtoM. 

There  were  at  least  three  kinds  of  pro-ostracum  in  the 
family  JBelemnitidce, 

A.  In  many  Belemnites  the  extension  of  the  c(motheca  seems 
to  run  out  in  one  simple  broad  plate,  Fig.  3,  as  in  B.  haatatua 
from  Solenhofen. 

B.  In  Belemnites  PuzosiumtSj  D'Orbigny,  the  pro-ostracum  is 
very  thin,  and  apparently  homy  or  imperfectly  calcified  in  the 
dorsal  region,  supported  laterally  by  two  long,  narrow,  parallel, 
calcareous  plates.  Fig.  4,  as  in  B,  FuzoatantM  from  the  Oxford 
clay.  Professor  Huxley  considers  this  difference  between  the 
pro-ostraca  of  generic  importance. 

0.  The  third  kind  of  pro-ostracum  is  exhibited  by  Orthocera 
elongata,  De  la  Beche,  the  type  of  the  genus  XiphoteuthiSy 
Huxley ;  it  is  calcareous,  and  is  composed  of  concentric  lamellae, 
each  of  which  consists  of  fibres  disposed  perpendicularly  to  the 
plane  of  the  lamella ;  the  phragmocone  is  yery  long  and  narrow, 
and  the  guard  cylindroidal. 

Professor  Huxley  suspects  that  a  thoroughly  well-preserved 
specimen  ofBelemTiotetjUhia'wiliaome  day  demonstrate  the  exist- 
ence of  a  fourth  kind  of  pro-ostracum  among  the  Belemnitidce. 

The  genera  in  the  family  are : — 1,  Belemnites  ;  2,  Belemnitella  ; 
Sy  Xiphoteuthis ;  4ty  Belemnoteuthis  ;  5,  Plesioteuthis  ;  6,  Celoeno ; 
7,  Bdoptera;  8,  Belemnoais;  9,  Gonoteuthis;  and  ?  SeUcerus, 

"The -4  anthoteuthes  of  Munster,  so  far  as  they  are  known 
only  by  hooks  and  impressions  of  soft  parts,  may  have  been 
either  Belemnites,  or  Bekmnoteuthis,  or  Plesioteuthes,  or  may  have 
belonged  to  the  genus  Celoeno,^*     (Huxley.) 

The  genus  Belopeltis,  Yoltz,  was  founded  on  the  pro-ostraca 
of  Belemnites,  species  of  which  were  unknown. 

The  genus  Actinocamaxy  Miller,  was  founded  on  the  guard 
of  Belemnites  and  Belemnitella,  the  upper  parts  of  which  had 
decayed,  and  thus  presented  no  alveolar  cavity. 

Oedeb  n.— Tbtrabranohiata. 

Family  I. — ^Natttiud^ 
(including  Family  II. — Oethooeratid^). 

Division  a. — ^Aje-ohambbes  casrnnsD  to  one  paut  of  the 

SHELL* 

AscocERAS,  Barrande,  1846.* 
Etymology y  ashos,  a  leathern  bottle,  and  ceroft. 

•  Atp,  185  Mr.  Woodward  refers  to  M.  B«rrwa«rf*%  BawsiANtSffsssxft  ^t  "^^^^^^^^ 
podB  of  Bohemia."   The  Ascoras,  Glonocerca,  Mi«L  ApKro^wtte*  «»\«st»  ^ 
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Type,  A.  Bohemicum,  Barr.^  Fig.  5. 

Shell  flask-shaped,  smooth,  traBsyorsely  or 
longitudiDally  striated,  ov  ornamented  with 
azuxttlar  folds,  or  plicated.  The  termisAl  obaia- 
ber  (r)  occupying  the  space  above  the  air- 
chambers  (s),  and  eztendLig  down  one  side  of 
nearly  the  whole  length  oi  the  shell  in  the 
form  of  a  wide  and  deep  cayity,  which  is 
yi  embraced  by  the  decnrrent  edges  of  th&  in- 
complete septa  (fonr  or  five  in  SRimber).  ^Hiis 
cavity  also  communicates  at  its  base  with  a 
small  siphnncie  which  traverses  the  minute 
apical  air-chambers.  Aperture  of  shell  simple. 

The  wide  ventral  cavity  of  Ascocercu  is  ol 
the  same  nature  as  the  large  lateral  siphunde 
of  Ccmherocerots* 

IHetrihution,    16   species.      Lower — ^IPppef 
J«J^^J^^«"«SilTman.     Bohemia,  Norway,  England,  Oa- 

nada* 


G^ssocfEBAS,  Barrande,  1865* 

Etymology y  glosea,  a  tongue,  and  ceras. 

Type,  G.  gracile,  Barrande.     Upper  Silurian.    Bohemia. 

8heU  similar  to  that  oiAscoceraSy  but  the  dorsal  margin  of  the 
aperture  is  extended  in  the  form  of  a  ligolate  projection,  sub- 
triangularly  rounded  at  the  end,  and  recurved  towards  the  inte- 
rior of  the  shell. 

This  process  gives  zise  to  a  distinct  lobe  on  eadi  side  of  the 
openings  which  is  analogous  to  that  which  exists  in  HevcoceraSy 
Ophiddoceras,  and  in  certain  species  of  FhragmoceroB  and  (hm' 
pTioceras. 

Distribution,  2  species.  Middle  and  Upper  Silurian.  Anti- 
costi;  Bohemia. 


Afhbagmites,  Barrande,  1865. 

Mymohgy,  a,  without  phragmoa,  a  partition;  and  the  usual 
termination. 

Tyj>e,  Aflcoceras  Buchii,  Barrande. 

S^il,  similar  to  that  oi  A8cocerad,\kT^  V)si<;^  ^-<i^hamhers  are 

deoiduouB. 

6 
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Division  5. — Aib-chambbes  occuPYiNa  the  whole  cavity 

OP  THE  SHELL. 

PiLOCBBAS,  Salter,  1859.  1^ 

Etymology y  pilos,  a  cap,  and  ceraSy  a  horn.  1 

Type,  P.  invaginatmn,  Salter,  Fig.  6.  n|r       M 

Shelly    broad,  conical,  sub-oylindrical,  or  oom-    M|j     M 
pressed,  and  slightly  curyed.      Siphuncle  and  septa    t|jl  Jaf 
combined  as  a  series  of  conical.concaye  septa,  wbicli    DIL^F 
fit  into  each  other  sheathwise.  |^«r 

Distributiony  3  species.    Lower  Silurian.    Scot-    ^^ 
land.     Canada.  Kg.  6.  Diagram 

ORTHOOERAS.*  (after  Salter). 

Sub-genera : — 

1.  GoNiocEEAS,  Hall,  1847. 

Etymology y  gonioSy  an  angle; 

Typ^i  G*  anceps.    Lower  Silurian.    United  States. 

Shell,  haying  the  general  form  and  stroeture  of  Ovihooeras, 
flattened  with  extremely  salient  angles;  septa  amuouA;  section 
of  shell,  an  extended  ellipse  with  projecting  angles ;  siphuncle 
yentrah 

2.  Endoceras,  Hall,  see  W.  M.,  ii.  p.  192. 

3.  Tretoceras,  Salter,  1868  {DijploceraSy  Salter,  1856). 

Etymology y  tretoBy  pierced.. 

Type,  Orthoceras  bisiphonatum,  Sowerby.  Lower  Silurian. 
"Wales. 

STidl  elongated ;  septa  pierced  by  a  sub-oentral  beaded 
siphuncle.  and  also  by  a  deep  latersd  cayity  continuous  with 
the  terminal  chamber,  and  passing  down  side  by  side  with 
the  siphuncle — ^the  cayity  affecting  at  least  seyen  of  the  upper- 
most septa,  if  not  the  whole. 

OyRTOOERAS.t 

Sub-genera : — 

1.  Onogeras,  see  W.  M.,  ii.  193.  "  The  shells  of  this  genus 
and  Cyrtoceraa  pass  gradually  into  each  other,  but  Onoceras  may 
be  retained  for  those  species  which  are  much  inflated  in  the  ante- 
rior  half  or  two-thirds  of  tho  ehaYL  lea^^"*^  ^■^^cci.^N  vjc^ 

which  haye  a  more  or  less  etrcwigulatcjl  a^pefrtww^^^  v;^%3ssficSvs^- 
•  See  p.  190.  ^  ^*ft  ^.  V^4»  *^ 
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UAlfUAL  OF  THB  HOIXUSCA* 

2.  OntTOGEBiKA,*  Billings,  1865. 

Type^  0.  typica,  Billings. 

Shdl  having  the  general  characters  of  Gyrtoceraa,  but  difi'era 
in  the  short,  thick  form,  and  in  the  large  fidphuncle  on  the 
donal  side. 

Distrilmtum,  2  species.    Silurian.    Canada. 

3.  Stbeftooebas,  Billings,  1865. 

Etymology,  streptos,  curved,  and  ceraa. 

Shell  having  the  form  of  Onoceras,  but  with  a  trilobed  aperture 
like  Phragmoceras, 

Distribution^  2  species.    Middle  Silurian.    Canada. 

LrruiTES,  Breynius.t 

Type,  L.  lituus,  Hisinger. 

Shell  discoidal,  whorls  (2 — 5}  close  or  separate ;  last  chamber 
produced  in  a  straight,  or  nearly  straight  line,  sometimes 
slightly  curved,  in  a  direction  contrary  to  that  of  the  spire ; 
lateral  margins  of  the  aperture  extended  and  curved  towards 
the  interior  of  the  shell ;  the  aperture  contracted  thus  presents 
two  distinct  orifices,  the  smaller  corresponding  to  the  convex  or 
ventral  side,  the  larger  to  the  concave  or  dorsal  side  of  the  shell. 

L,  lituua  is  the  only  species  in  which  the  aperture  has  been 
observed.  28  species  from  the  Middle  and  Upper  ?  Silurian 
rocks  of  Europe  and  North  America,  belong  here  or  to  allied 
genera. 

Sub-genus : — Ophidioceras,  Barrande,  1867. 
Synonym,  Ophioceras,  Barrande,  1866. 
Etymology,  ophiodes,  shaped  like  a  serpent,  and  ceraa. 
Type,  0.  Nakholmensis,  Kjerulf  {Lituitea), 
Shell  with  the  produced  portion  very  short  or  wanting. 
The  shells  of  the  Bohemian  species  are  keeled  on  the  convex 
side. 

Dw^rt&tA^ion,  7  species.  Middle  Silurian;  Norway  (1).  Upper 
Silurian,  Bohemia  (6). 

LiTUUNOULUS,  Barrande,  1867. 

Shell  as  in  Lituitea,  but  with  a  simple  aperture.    No  speciea 
have  been  yet  observed. 
^Uib-^enus;— DisoooERAs,  Barrande,  1867. 
Mt/mology,  diahoa^  a  quoit,  onii  cero*. 
^S(P^f  -D*  antdquissimus,  Eich.'w^'i  (jAtuiU^. 

*  See  p.  194.  \«*ftV\8». 
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Shell  -with  the  pioduoed  portion  ■very  short  or  wonting. 

This  sub-genus  bears  the  same  relation  to  Litmmculua  (tlie 
fiiistence  of  which  is  supposed)  that  Ophidiocerat  does  to 
LitiiiUe. 

Distrtbution,  3  species.  Middle  Silurian.  Bussia,  Germany, 
Norway. 

HERCOCEHAa,  Barrande,  1867. 

Etymology,  erkoa,  a  wall,  and  cera». 

Type,  'K.  mirum,  Bar.    Middle  Silurian,  Bohemia, 

Shell  usually  inyolute,  as  in  Naviiliu,  rarely  with  separated 
whorls  aa  in  Oyrocerua,  or  with  a  spire  ae  in  Trochoceraa.  Body- 
chamber  with  a  diaphragm  perpendicvdar  to  the  axis  of  the  shell, 
the  concaTity  of  which  is  opposed  to  that  of  the  last  septum. 
This  disposition  throws  the  aperture  on  the  convex  side  of  the 
shell,  which  is  deeply  excavated.  Siphmtcle  dorsal,  cylindrical, 
inflated  between  the  chambers,  separated  from  the  shell. 

Naviilvs  aubtuieroilatui,  Sandberger,  ham.  the  Devonian  of 
Nassau,  may  belong  to  this  genua. 

Eateuogekas,  Barrande,  I86T. 

Etymology,  in  allnsion  to  the  imbrioated  arrangement  of  ilie 
partitions. 

Type,  B.  complexum,  Barr.  (Orthoceras). 

Shell  having  the  general  appearance  oS  OrthoQerat.  Fart  of 
the  body-chamber  occupied  by  a  series  of  imbricating  plates, 
which  decrease  in  horizontal  extension  from  below  upwards. 
-  Sxphuncle  composed  of  a  series  of  superimposed  funnel-shaped 
tubes,  the  narrow  end  directed  towards  the  aperi;ure  of  the  shell. 

DietribiUwn,  2  speoiea.    Middle  Silurian,  Bohemia, 

AuLACOOEBAS,  Hauer,  1860. 

Etymology,  atdax,  a  furrow,  and  eerat. 

Type,  A.  sulcatum,  Hauer,  Fig.  7. 

Shell  straight,  like  Orfhotera*  ;  corrugated, 
with  two  deep  lateral  furrows;  aiphon  simple, 
very  small,  marginal  and  dorsal,  situated  h 
between  the  longitudinal  sulci.     The  test  S 
increaaea  rapidly  in  thicknesa  towards  the 
apex  of  the  shell. 

The  genus  is  a  transition   form  between 
the  NautilidtE  and  the  Belemnitidce.  t 

IHitribiUion,    4    apeoies.      Uppei  Tnaa, 
Austria. 


MANUAL   or  THE  MOLLFSCA. 

[Family  Goniatidjb,    Barrande.] 

Shell  inYolute  or  straight;  septa  concaye  in  their  median 
section ;  sutures  usually  mth  angular  lobes ;  septal  tubes  coni- 
cal, more  or  less  prolonged,  but  always  directed  backwards. 
Siphuncle  cylindrical,  of  small  diameter,  always  marginal; 
siphonal  inyestment  not  persistent ;  conyexo-yentral  margin  of 
the  aperture  sloped,  lines  of  growth  and  ornamentation  of  the 
shell  with  a  corresponding  sinuosity. 

The  genera  enumerated  in  this  family  are  QoniaUieSy  Olymenia, 
and  Badrites,  Dr.  Woodward  includes  the  Qoniatites  and  the 
Bactritee  (pp.  196,  197)  with  the  Arnmonitidce  and  the  Cly- 
menia  with  the  NautiUdse  (p.  190). 

Family  m. — Am^okltidm. 

Shell  yarious ;  septa  oonyex  in  their  median  section ;  sutures 
always  lobed,  ramified,  or  denticulated ;  septal  tube  cylindrical 
and  always  directed  forwards.  Siphuncle  cylindroid  of  smaU 
diameter,  always  msurginal ;  siphonal  inyestment  more  or  less 
solid  and  persistent.  Oonyexo-yentral  ?  margin  of  the  aperture 
more  or  less  prolonged,  which  determines  a  similar  oonyexity 
in  the  lines  of  growth  and  ornamentation  of  the  test ;  there  are 
rare  specific  exceptions* 

DiyisiON  I.— Stttuees  lobed  oe  dentioulateb  at  the  base. 

1.  Bbabbocebajs  (see  p.  196). 

2.  BAOmoEA,  D*Orbigny,  1850. 

UxampUy  B.  Eouyana,  B'Orb.    Neocomian,  France. 

Shell  like  BacuUtee,  but  its  lobes  and  saddles  are  not  foHated, 
there  being  between  these  forms  a  similar  distinction  to  that 
between  GercUitea  and  Ammonites, 

B,  acuarius,  Schlotheim,  is  from  the  Oxfordian  strata  of 
Gammelshausen  in  Wurtemberg. 

8.  CooHLoaEiiAS,  Hauer,  1860. 

Etymology,  cochloSy  a  snail-shell,  ajid  cera^ 
Tyjue,  0.  Pischeri,  Hauet,  Eig.  8. 
^  SMi  resembling  that  oi  TtwrriUtea^  m^  *Caft  ^soisQaE^  VJbea 
simple,  as  in  Hhdbdoceras  and  CX'ydo'aited. 
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CEPHALOPODA. 


Distribtdtony  3  species.     Upper  Tiiassio  strata  of  Hallstadt, 
Austria. 


Fig.  8.    Shell  and  sntural  lobes  of  CoOUitciPW  BacAor^ 

4.  Choeistooeeas,  Hauer,  1865. 

Type,  0.  Marshii,  Hauer. 

Shell  somewliat  siinilar  in  form  to  OnoceraSy  with  the  lobular 
ornamentation  characteristic  of  Ceratites, 
Distribution,  4  species.    Upper  Tr^as,  Austria. 

6.  Clydokites,  Hauer,  1860. 


10  ft 

Fig.  9.  Shell  of  Clydonites  eostatiu,  Hau.   Figs.  10a,  10b.  Shell  and  sntural  lobes  of  C. 

delphinocephaha,  Hau. 

Etymology,  kludon,  the  surge,  with  the  usual  termination. 

Uxamples;  Goniatites  Eryx,  Miinst;    Ammonites  delphino- 
cephalus,  Hauer.    Pigs.  9,  10. 

Shell,  discoidal ;  sutures  lobed ;  lobes  entire,  not  crenulated 
as  in  Ceratifea, 

Distrihution,  Upper  Triasslc  strata.,  Ha^c^»j^  ^8a3i^^*^"Ma®sccvv 
in  the  Anstrian  Alps  ;  Nortih-weBleni.  "HxcasiXjKf^J^N  ^^  ^"e^^^- 
Upper  Cretaceous,  2  species  deBCxi\>Q^  «a  CeratiUaVs'^^^'^^^^ 


6.  Cesatites  (see  p.  197). 

DiYiMOW  n. — SxmrEBS  foliatkd 

Including  the  genera  Ammonites  (p.  197),  Toxoceras,  Ancylo- 
ceras*  Scaphiteey  HeUcoceras,  and  TurrHites  (p.  200),  Raniitea, 
Ptychoomu,  and  Baculitea  (p.  201),  and  the  following. 

Anisooebas  (see  p.  200),  Pictet,  1854. 

Etymology ,  antsoa,  unequal ;  and  ceraa. 

Example,  Hamites  armatus,  Sowerby. 

Shell  at  first  growing  in  an  open  helicoid  spire,  afterwards 
more  or  less  prolonged  and  reflected;  ornamented  by  trans- 
verse  ribs.  Sutures  of  septa  divided  into  5  lobes  and  5  saddles, 
all  bipartite ;  the  lateral  saddles  are  the  largest. 

FosHl,  12  species.  Guult — ^Upper  Green  Sand,  Europe.  Cre- 
taceous, India.     1  species,  Jurassic.    North-west  Himalayas. 

Species  of  BeUoceros  founded  on  helicoid  portions  of  shells 
may  belong  to  this  genus. 

TTamtjuna  (see  p.  201),  D'Orbigny,  1852. 

Example,  H.  dissimilis,  D'Orb. 

Shell  conical  prolonged,  haying  a  portion  of  the  body  chamber 
reflected,  but  not  touching  the  other  portion ;  section  of  the 
shell  round  or  laterally  compressed ;  sutures  of  the  septa 
divided  into  six  lobes,  and  as  many  saddles. 

Hamxdina  differs  from  Hamites  in  being  only  once  reflected 
instead  of  twice,  and  from  Ptychoceras  in  having  the  reflected 
portion  of  the  shell  separate  &om  the  other,  not  close  together. 

Distribution,  15  species.  Noocomian,  France.  Ootatoor 
group  (=s=  ?  Gault),  India. 


Peltabion,  Deslongohamps,  1859. 

Pounded  _on  the  mandibular  armature   of  tetrabranchiate 
cophalopods 

*  Many  of  the  forms  con&ldeted.  \a  XmSLotv^^  Vo  CnoceroA  \sA?r«  b«en  ascertained 
by  M,  Aatier  to  be  only  more  ot  lew  vacoiiv^^eXft  VsAInVJ^nst^  (jl  v^jw&sA\»fi«su^;fi%v& 
^ina/heeraa.    Q^iat  Crioceras  xxxaaX,  vasismt  VnXft  Anfi>|V>ceTaa  «^^^R»3&\s«^rM»kSA. 
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GASTEROPODA. 


Eicampley  P.  bilobatum.     Upper  Lias,  Normandy.    Pig.  11. 
CalcareoTis  plates  nearly  circular  or  transversely  oval ;  ante- 


Fig.  11. 

rior  border  rounded,  posterior  produced  and  truncated ;  concave 
above  and  flattened  below ;  tbe  two  faces  h&.ve  one-half  smooth 
and  the  other  concentrically  striated  in  an  inverse  direction 
to  each  other. 

Fossil,  3  or  4  species.    Up.   Lias — Cor.  Eag.     England; 
Normandy;  Wurtemberg. 


CLASS  n.— GASTEEOPODA. 
Okdeb  I. — Prosobranchiata. 
Family  II.— Mttrioid^  (see  p.  212,  &c.). 

The  genera  included  in  this  family  are : — 

MxjREx,  Typhis,  Pisania,  Trophon,  Easoiolaria,  Turbi- 
NELLA  {Cynodonta,  LatiruSf  Lagena)^  Eusus  {Clavella,  Chryso- 
domuSy  Fitsiondla,  Tritonidea),  Eulgtjr,  Comtnella,  Myris- 
TiOA,  and  Lackesis 

Akachis,  H.  and  A.  Adams. 

Type,  Columbella  scalarina,  Sowerby. 

SJUll   like    Columbella;    operculum   elongated,    unguiform, 
nucleus  terminal,  having  close  analogies  with  Pisania, 
Distribution,  27  species.    Tropical  America. 

Ptychatraotus,  Stimpson,  1865. 

Etymology f  ptych,  a  fold ;  atradus,  a  spindle. 
Type,  Easciolaria  ligata,  MigTaftAa  oaii  kajwaa.   ^^^-^^^^^JStN 
United  States.  .^^ 


MANUAL   OJP  THE   MOLLUSOA. 

[Family  VoLunD-ffi] 

Contains  Coltjmbeluna  (p.  227),  Mitra  (Imhricarta,  Gylindra^ 
Strigatella,  and  Hyalina)  (p.  231),  YoJjVT JL{VolutiUthe8,  Scaphellay 
Volutomitra,  SLud  Melo)  (p.  230),  Oymba  (p.  231),  MABannSLLA 
(p.  232),  VOLVAMA  (p.  232),  and 

Lyria,  Gray,  1847. 

Synonyms,  Harpella,  Gray ;  Enseta,  Gray. 

Types,  L.  deliciosa,  Montf. ;  L.  harpa,  Barnes. 

Shell  ovate  oblong,  mitriform,  thick,  dometimes  longitudi- 
nally costated ;  aperture  suboyate,  with  a  large  number  of 
columeUar  plaits,  tiiie  two  anterior  of  these  being  the  strongest ; 
posterior  portion  of  the  inner  lip  provided  with  a  large  number 
of  short  cross-plaits.  Operculum  ovate-elongate,  thin ;  corneous 
nucleus  at  first  nearly  central,  at  a  more  advanced  age  sub- 
apical. 

Distribution,  14  species.  Pacific  Ocean,  America,  Madagascar, 
Australia,  Japan,  New  Caledonia,  Antilles. 

Fossil,  3  species.  Cretaceous.  India.  The  species  in  the 
Tertiary  strata  have  not  been  distinguished  from  Voluta, 

Cystisous,  Stimpson,  1866. 

Type,  0.  capensis.  Cape  of  Good  Hope. 

Shdl   resembling    that  of  Marginella;  small,   thin,   ovate, 
inflated,  smooth,  and  polished ;    aperture  narrow,  columella  ^ 
plaited. 

Animal  with  an  elongated  foot,  truncated  in  front ;  head  ob- 
long, depressed ;  tentacles  triangular,  flattened,  and  horizontal ; 
eyes  at  the  lateral  margins  of  the  head,  at  the  bases  of  the  ten- 
tacles. Lingual  dentition,  0*1*0,  resembling  the  rhachidian 
teeth  of  Mtcrex,  thick  and  strong,  with  seven  unequal  conical 
denticles. 

[Family  Cype^id^] 

Includes  Ebato,  Cypb^A  {Oypravula,  Luponia,  and  Trivia), 
OvuLA  {Volva  and  Radius),  Paohybatheon,  Pediouu^bia,  and 
Deotioea,  Pease,  1862. 

2^1/jpe,  D.  rubida,  SaTi^mc^l%\a3ids, 

Shell  difiPers  from  tliat  oi  PedicuXona  \i^  H^^  ^a^  ^st  ^i^d^ated 
oo/tzmella,  compressed,  and  WaiViifi^* 
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gasteropoda. 

Family  Conid^ 

Contains  CoNUS  {Oonarhis),  Debaphus,  Plettbotoma  {Drillia, 
BeUty  Cliomlla,  Daphnella),  Olavattjia  (Tomella),  Mah^gelia 
{Olathurella)f  Lachesis,  Oithaba,  and 

BOBSONIA,  Bellardi,  1839. 

Synonym^  Cordieria,  Bonault,  1848. 

Shell  like  Pleurotoma,  with  oblique  folds  on  the  thick  colu- 
mella, and  thus  establishes  a  passage  between  Fleurofoma  and 
Turhinella, 

Distribution,  4  species.    East  Indies. 

Fossil,  23  species.  Eocene — .  Erance,  Italy,  England, 
United  States. 

GOSAVIA,  Stoliczka,  1865. 

Type,  Yoluta  squamosa,  Zekeli. 

Shell  similar  to  that  of  Conus  ;  aperture  narrow,  elongated ; 
base  emarginate ;  outer  lips  notched  near  the  posterior  suture ; 
colTimella  lip  plicated,  the  anterior  plaits  being  always  the 
strongest. 

jPowt7,  8  species.    Cretaceous.    — Eocene?    GFosau;  India. 

[Family  NATiciD-ffij.] 

The  genera  are — 

Natioa,  containing  as  sub-genera  Naticospis,  Neverita, 
Lunatia,  Qlohulus,  Glohularia,  Polinices,  Cemina,  and 

Ettspira  (Agassiz),  Morris  and  Lycett,  1850. 

Spire  more  or  less  elevated ;  whorls  few,  distinct,  angulated, 
or  carinated. 

Fossily  6  species.  Inferior  Oolite — .  Forest  Marble.  Eng- 
land. 

*^Euspira  presents  considerable  affinities  to  the  Palaeozoic 
genus,  Scalites  (HaU),  in  the  lines  of  growth  haying  the  appear- 
ance of  a  slight  fissure,  where  the  angle  occurs  in  the  volution." 
(Mor.  and  Lye.) 

SiGABETUS  (and  sub-genus  Niaticina), 
TiAMELLATiTA  {Onctdiopsis  and  Ma/rsenia),  YeltttiKA. 

Amattra. 
'         ^yp^,  A,  Candida,  MoUer.     (ixo©T3[Va3A*  -^ 


ICiOnJAIi  OF  THE   MOLLUSOA. 

**  Animal  allied  to  NoHca;  foot  small,  compact  without  any 
posterior  lobe  ;  the  fixmt  lobe  deeply  sinuated ;  eyes  subcuta- 
neous, situated  at  the  internal  base  of  the  lobe ;  operculum 
terminal,  few-whorled,  homy,  thin. 

'*  Shell  ovate,  imperforate,  spire  small,  produced;  mouth 
reversed,  pear-shaped,  about  half  the  length  of  the  shell."* 
(Moller :) 

F088U,      species.    Cretaceous.    Germajxy,  Britain, 


Deshayesia,  Baulin,  1844  (see  p.  236). 

Dedicated  to  M.  Deshayes,  author  of  "  Description  des  Ani- 
maux  sans  Yert^bres  dans  le  bEissin  de  Paris,"  &c. 

Synonymy  NaticeUa,  Grateloup  (non  Miinster). 

Type,  D.  Parisiensis,  Baulin. 

SJiell  subglobose,  thick,  umbilicated ;  spire  short ;  aperture 
entire,  semicircular,  oblique ;  columella  oblique ;  eckllosity  den- 
ticulated ;  umbilicus  covered  by  the  callosity ;  right  lip  acute, 
smooth  internally. 

This  genus  presents  a  very  remarkable  eombination  of  the 
characters  of  Natica  and  Nerita,  and  appears  to  establish  a  pas- 
sage between  these  two  genera,  types  of  distinct  families. 

IHstrihution,  2  species.  Oligocene  and  Miocene.  Paris  and 
Eordeaux  Basins 

Ptyohostoma,  Laube. 

Fossil,  3  species.    St.  Oassian. 


[Family  Canoellarid^.] 


c< 


The  genera  are—  *2 

Oakoellabia   {Achiete,   p.  216),    Trichoteopis   (p.    216), 

?  Oemthiopsis  (p.  242),  ?  Sepabatista,  and 

e 

PuEPTJBiNA,*  D'Orbigny,  1850  (p.  222). 
Type,  Purpurina.  BeUona,  D'Orbigny,  Pig.  12. 

•  Thia  genus  has  been  the  Ba\)\ftcl  «^  cwMSjal  ceaearch  and  revision  by  Messre. 
^tjgeue  Defilongchamps  and  Pio^te  ;  «&!9l1  tioi^s^W.  «&^^&!(;i^<&  \s^Tts^^'^^«  characten  1 

'  thig  group,  given  in  p.  222  ot  UiQ  l&uonJB^^Xkl  X3cvs>«a  «EG«tA^  V|  ^^ea  vaoSfiiksiGi.  «»s\^  I 

vitUmedt  ^  ^ 
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Shell  oval,  eloBgated,  Tentrioose,  tiiick; 
Rrhorls  rounded  oi  leodered  angolai  bf  Qte 
upper  portion  b^g  channelled ;  last  vliorl 
muoli  developed.  Ornamentation  nsoall;  of 
large  longitudioal  ribs,  oioesed  hy  numeions 
etrue ;  aperture  large  in  the  young  state, 
sligMlj  notched  in  front ;  columella  rounded ; 
tuabilical  groove  deep,  narrow,  but  well  de- 
fined; 

Foteil,  8  species.  Inferior  Oolite — Kelloway 
Eock.  England,  France,  Gennaay. 

TOEELLIA  (Loven),  Jeffreys,  1S67. 

DedJoated  to  Dr.  Otto  Torell,  6t  Norway. 

Type,  T.  restita,  Je&eys.    Shetland  and  Norway. 

AntToal  vith  tbe  ptodaced  lips  and  lingual  dentition  of 

Shdl  globoae,  ooTored  with  a  velTOty  epidermis ;  spire  Tery 
ehoit ;  apex  depressed ;  apertnre  ntuadish ;  pillar  with  a  blnut 
tubercle  at  ita  base;  groove  internal,  scarcely  perceptible: 
opercuhun  like  that  of  Tnchatrepia. 

[Pamilt  NBBiroPam  Ji.] 
Glenera : — Nebitofsib  and  Nabioa  with  Nalicdla  aa  a  enb- 
geauft  (see  p.  261]. 

[FaUILT  PYBAMrDELUDa:.*] 

The  following  genera  and  aub-genera  are  additional : — 
PsaAMiDEiiLA.    8ab-genu9  Chrytallida,  P.  Oarpenter,  1857, 
Shell  pupiform;  perlatona  oontinuonB;  edge   of  lip  thin; 

colnmella-plait  diatinot,  though  hidden;    opercolum   in  the 

typical  apecies  radiately  corrugated. 

DistritmUon,  2fi  epecaee.    E.  and  W.  Indies,  Japan,  Mazatlan. 
OnosroHiA.    Some  of  the  Uazatlan  speciea  have  the  peri- 


Snb-genera; — Aurieulitta,  Gray. 

Shell  having  the  general  aapeot  of  Odoslomia,  but  preseutiDg 
no  veetige  of  a  plait.    Mazatlan,  3  species. 

FoiHl,  4  apecies.    Tertiary.    United  States. 

PartAmui,  Lowe  {Ebalia,  Adams).  Sur&ce  sculptnted  *.. 
columella  plaited. 

J>itMbuti<m,  10  species.    Mazatia.ii,  Sk^'Q.. 


MANUAL   OF   THE   MOLLUSOA. 

ScALENOSTOMA,  DesLayes,  1863..  i 

Type,  S.  carinatum,  Isle  of  Bourbon. 
"  SJiell  in  form  allied  to  Pyramidella  and  Niso,  tuniculated, 
white,  imperforate;    columella  not  plicated;   opening  subtri- 
angular,  slightly  bent  in  the  direction  of  its  length ;  margin 
simple,  notched  near  the  suture. 

Ghemnitzia.  Sub-genera : — Dunkeria,  P.  Carpenter  (dedi- 
cated to  Professor  W.  Dunker).  Aperture  as  in  Chemnitzia^ 
but  the  whorls  rounded  as  in  Adia ;  whorls  cancellated. 

Distribution,  7  species.    Mazatlan,  Japan. 

Pseudomclania,  Pictet  and  Oampiche,  1864. 

Etymology,  psetido,  false,  and  Melania,  a  generic  name. 

Shell  turriculated,  spire  acute,  test  thick,  imperforate, 
without  ornamentation.  Aperture  oval,  rounded  in  front,  more 
or  less  angulated  behind ;  columella  thick,  conforming  to  the 
general  curvature  of  the  aperture ;  lip  simple. 

Diatrihution,  Trias — Chalk.  Europe,  South  Africa.  The 
cretaceous  species  are  14  in  number. 

Etjuma.  Sub-genus : — Leiostraca,  H.  and  A.  Adams  {Balcis, 
Leach). 

Shell  with  a  sHght  varix  on  each  side  of  the  spire. 

Distribution,  8  species.     Mazatlan,  Taboga. 

Aciculina,  Deshayes,  1864. 

Shell  small,  aciculated;  apex  laterally  inclined;  whorls 
numerous,  convex,  smooth;  aperture  entire,  small,  subqua- 
drangular ;  columella  straight,  narrow,  cylindrical,  and  simple. 

Distribution,  6  species.     Eocene.     Paris  basin. 

Mathilda,  Semper,  1865. 

Shell  turriculated,  apex  revolute,  abruptly  turned  from  left  to 
right ;  ^  whorls  in  the  typical  species  transversely  cingulated 
and  reticulated,  longitucfinaUy  striated ;  aperture  entire,  subro- 
tund,  base  sometimes  subefiPose ;  lip  acute ;  columella  smooth, 
not  plicated. 

Distribution.  The  type  Turritella  guadricarinatua,  Brocchi, 
is  living  in  the  Mediterranean,  and  is  fossil  in  the  Crag  of 
Anvers,  and  at  Bologna. 

I'oesil,  13  species.    Eocene—.    Europe,  United  States. 
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GASTEROPODA. 

Type,  S.  typicus.  Upper  Coal  Measures.  Springfield,  Illinois. 

Shdl  fusiform,  smooth,  body  whorls  "contracted  below  into  a 
distinct  straight  canal,  with  an  oblique  plait  on  the  columella. 

Agrees  with  Macrocheilua  in  its  smooIJi  surface  and  columella 
fold,  but  differs  in  its  fusiform  outline,  narrow  aperture,  and 
distinct  canal.  In  its  general  appearance  resembles  Faaciolariay 
but  has  only  one  instead  of  two  or  three  columella  folds,  and  is 
destitute  of  ornamentation,  and  its  outer  lip  is  smooth  within. 

ExJCHEYSALis,  Lambe. 
Fossil,  6  species.     St.  Cassian,  Austria. 

^  [Family  Stildfeiiid^.] 

The  genera  are : — 

Stilifer. — ^Dr.  Eischer  supposes  that  Stilifer,  though  living 
like  a  parasite  on  the  tegumentary  system  of  the  echinoderms  or 
their  appendages,  does  not  feed  on  their  substance,  as  has  been 
supposed.  Mr.  Gfwjm  Jeflfreys's  impression  is  that  it  feeds  on 
the  excretions  of  the  echinoderms. 

Styliferina,  Adams. 

ShM  imperforated,  ovate  conical,  thin,  smooth ;  whorls  many, 
produced  in  a  styHform  spire ;  nucleus  sinistral;  aperture  sufc- 
quadrate ;  lip  simple,  straight. 

Distribution^  2  species.    Japan. 

M.  Treyer,  of  Trieste,  is  of  opinion  that  Entoconcha  {E. 
murahilis)y  which  is  parasitic  on  Synapta  digitata,  is  the 
embryonic  condition  of  a  species  of  Natica,  , 

Family  ni. — CERiTHiADiE.* 

Includes  CERirHiUM  {Bhinodavis  and  Bittium),  Triforis, 
POTAMTDES  (Vicarya,  Cerithidea,  Terehralia,  FyrazuSy  and 
Lampania),  Nerin-EA,  and  the  following  additional  genera 
and  sub-genera: — 

Oerithium. — Suh-gentis,  Sandbergeriay  Bosquet,  1860. 
Dedicated  to  Professor  Sandberger.  Type,  Oerithium  cancel- 
lata,  Nyst.  sp.  SJiell  short,  like  Oerithium,  canal  terminal, 
very  broad,  and  short.  M.  Bosquet  describes  the  type  as 
Laving  an  operculum  as  in  Stenothyra  ;  it  is  very  qoiastv^TiAk^Xs^ 
as  to  whether  the  operculum  belongQ^  \»o  ^iJtvft  ^'^^ 

♦  Se©  p.  242,  &.O.  ^^ 


BCAKUAL  C^  THB  UOLLUSOA. 

DiiMhution,  29  species.  Cretaoeous;  Izidia.  Sooeae,  S^naoo, 
Netherlands. 

EirSTOMA,  Piette,  1865. 

Tf/pe,  E.  tfaberculoca,  Fiette. 

Shell  in  the  young  state  resembling  Oerithvwn :  in  the  ad^t 
tho  margins  of  the  apertnie  are  much  expanded  and  posteriorly 
united  by  an  indistinct  canal ;  canal  elongated. 

Fosaily  2  species.    Great  Oolite.    Ardennes. 

ExELissA.,  Hctte,  1861. 

Etymology f  weHsso,  to  unfold. 

Synonym,  Kilvertia,  Lyoett,  1863. 

Type,  Oerithinm  strangulatum,  D'Arohiac. 

Shdl  small,  elongated,  subcylindrical,  somewhat  piups^orm, 
many  whorled,  perpesLdicularly  costated,  tuberculatedor  spined; 
last  whorl  cylindrical,  contracted  at  the  base,  with  a  tendency 
to  separate  from  the  axis ;  aperture  orbicular,  entire,  the  hps 
elevated,  produced,  and  slightly  thickened ;  columella  solid. 

Fossil,  14  species.  Mid.  lias — ^Kimmeridgp  Clay.  England 
and  !France.  The  shelly  freestone  <^  ihe  Inferior  Oolite,  Glou- 
cestershire, contains  some  undescribed  species.  Cretaceous,  1 
sp.  P  India. 

ViBXfUL,  Piette,  1867. 

Example,  Turritella  Boiss3d,  D'Archiac. 

Shell  elongated,  columella  straight,  with  a  rudimentary 
grooye  near  the  base ;  outer  lip  arched,  slightly  notched  at  the 
suture ;  base  of  the  aperture  forming  a  slight  canal,  or  rounded 
and  entire,  depending  upon  the  exact  pmod  of  growth  at  which 
the  animal  perished. 

G[!he  species  of  this  genus  possess  characters  intermediate  and 
approximating  them  to  Turritella  and  to  Ceriihdum. 

FossU,  21  species.    Triassic — ^Cretaceous.    Euixxpe,  India. 

Oeyptoploous,  Hctet  and  Campiche,  1864. 

Etymology,  cryptos,  hidden ;  phce,  a  plait. 
Eacample,  Nerinsea  monilifera,  D'Orb. 

^Tie^l,  as  in  Nerincea,  without  columella  and  labial  plaits ;  one 

plait  on  the  posterior  face  of  the  aperture,  a  disposition  very 

analogous  to  that  in  som^  OmtUume^  such  as  O.  nochdoBum, 

aperture  rounded,  not  <^«jDXifilL<^  m  is^T)L\>\  ^Q3s^^«:g^ws^.%stL  W 

perforate. 
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Disfr^ution,  ?  epeoies.  Jurassic  and  Oretaoeoiie,  Franca, 
Switeeilaikd,  GemiBnj, 

Pr.AJTAJCT8.  ii.  Desliayes  places  this  genua  in  Littorimdve, 
but  Dr.  Macdonald  afatee  that  it  b  anatomioaUy  closely  related 
to  Oerithittnt,  the  lingnal  teeth  are  Bimilar,  end  that  tJie  audi- 
tory sacs  oontain  sj^eiical  otoliths. 

QnoTiA,  DeBhayeB,  1830. 

Dedicated  to  tbe  celebrated  naturalist  to  the  Astrolabe. 

SyTUmyms,  Eissilabria,  Brown ;  Leucoetoma,  Swainaon. 

SheU  solid,  elongated,  conical,  apex  decollated;  whorls  flat, 
the  body  vhoil  oub-augnlai'  at  the  base ;  aperture  smaU,  semi- 
lunar, produced  in  front;  columella  thick,  curred,  tnincatod 
anteTiorly,  with  a  spiral  fold  posteriorly,  operculum  homy, 
pauoiapiml,  nucleus  lateral. 

IHat}-ilmtion,  2  species.  "New  Guinea,  Coohin  China. 

I'ossil.     Eocene,  Paris  (1),     Miocene,  Dax  (1). 

The  three  following  genera  ore  pro'nsionally  referred  to  Cer- 
thiadee. 

Oekiteixa,  Koms  and  Lycett,  1850. 

Etymology,  diminutive  of  Ca^thiwm. 

Synonym,  Tubifet  (pare),  Piotte,  1856. 

Type,  OeritoUa  acuta,  Mor.  and  Lye. 

8hdl  turreted,  subnlafe,  spire  acute;  wbotla  flat,  margins 
usually  sulcatod ;  last  whorl  large ;  aperture  elongated  and 
narrow;  canal  short;  columella  smooth,  rounded,  and  slightly 
reflected  at  the  base ;  outer  lip  thin. 

J^Mn'f,  lY  species.    Middle  Jurassic  strata.    England,  France. 
Bbaosxtiiema,  Morris  and  Lyoett,  1850. 

Etymology,   'braohyoe,   short,  and  trenun,  a  cut. 

ExampUi,   B.  Buvignieri,    Mor.    and   Lyo., 
E.  Wrigbtii.  Ootteau  CFig.  13). 

iSAeUsmall, turreted, turbinated;  whorlseither 
coetated,  nodulated,  or  cancellated;  thelastwhorl 
large  and  venttioose;  columella  smooth,  rounded,  i 
twisted  near  its  base,  and  reflecting  oatwardsi  | 
forming  a  short,  oblique  canal  ;  aperture 
moderately  subovate,  its  length  being  neaally 
less  than  that  of  llie  spire. 

Some  species,  as  B.  varicoea  and  B.  fygmaa.,        -sv^vi' 
acquired  at  certain  arreats  of  grow&  ftflsVsswA     '^'^^J^ 
outerlipa  or  Fsrices,  as  in  Triton, 


MANUAL    OF   THE    MOLLUSOA. 

Fossily  16  species.     The  greater  number  belong  to  the  Great  \ 
Oolite,  others  occur  in  the  !Kelloway  Eock.    England,  Franco. 

Mesostoma,  Deshayes,  1864. 

Example,  M.  grata,  Dh. 

Shell  elongated,  turreted,  scalarifonn;  aperturo  nearly  ci^ 
cular,  dilated,  obliquely  cut,  terminating  in  front  by  a  serni-^ 
canaliculated  angle;    columella  slightly  concave,  cylindrical, 
obliquely  truncated,  lip  simple,  and  slightly  expanded. 

Fossil,  4  species.    Eocene.     Paris  basin. 

[Family  Apobrhatd-S!,  Gray,  1856,] 

Includes  the   genera  Aporrhais  (see  p.  244),  Pterodonta, 
Strttthiolarla  (p.  246),  and  Halla;  also 

Alarla,  Morris  and  Uycett,  1854. 

Synonym,  Tessarolax,  Gabb,  1864. 

Etymology,  ala,  a  "wing. 

Examples,  Alaria  trifida,  Phillips,  sp. ;  A.  cingulata,  Pictet 
and  Boux,  sp. 

Shell  turreted,  fusiform,  terminating  anteriorly  by  a  canal; 
wing  digitated  or  palmated,  formed  by  the  prolongation  of  the 
free  border  of  the  last  whorl,  and  which  is  applied  against  the 
last  whorl  but  one,  but  never  adheres  to  the  rest  of  the  spire; 
posterior  canal  wanting ;  right  lip  without  a  sinus. 

Distribution,  about  50  species.  Jurassic.  Europe,  Himalaya 
Mountains,  South  Africa.  Cretaceous,  9  species.  England, 
France,  Germany. 

The  species  of  this  genus  have  been  referred  to  JSostellaria, 
Pterocera,  and  Aporrhais, 

DiARTHEMA,  Pietto. 

Shell  with  continuous  varices. 
Distribution,    Lower  Oolites.    France. 

Pelicaria  vemis,  Adams,  has  a  spiral  shell ;  the  spire  of  adult 
covered  with  an  enamel  coat ;  aperture  ovate ;  outer  lip  sinuouflt 
sharp-edged. 

P  Bulimella,  Hall,  1857. 

Shell  more  or  less  fusiform ;  whorls  convex,  the  last  one  much 
enlarged;  columeYb.  tniii(ia\fe6.\  outer  lip  thin,  with  a  sligW 
notch  or  sinus  at  tlio  TD.M:^iiTife^x  VVs^ojajj^otfiTL^'^r^ 
Dtefrtbution,  3  species.    Oax\iQi\ihietQ\sa.  "Vs^^^sci.^, 
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aASTEBOPODA. 

[Family  YEEMETiDiE.] 

The  shells  of  species  of  this  family  are  distinguished  from 
those  of  the  Serpuke  by  the  presence  of  a  spiral  nucleus  and  of 
concave  smooth  interior  septa. 

If  the  shell  is  formed  of  a  soUd  matter  strongly  sculptured 
with  longitudinal  grooves  or  scales,  or  of  a  brownish  colour,  it 
is  certainly  formed  by  a  Vermettia;  but  if  the  shell  is  of  a  soft 
earthy  matter,  feebly  longitudinally  grooved,  it  is  doubtful  to 
which  it  belongs. 

The  shells  of  the  Serpitltdce  have  fcn  anal  opening  (except 
Oymoapira),  and  appear  only  to  be  composed  of  two  layers,  the 
Vermetidce  having  three. 

The  interior  of  several  species  contains  very  long  lamellae, 
generally  regarded  of  generic  value ;  but  they  are  dissolved 
with  age,  like  the  teeth  of  some  species  of  Pupa, 

All  the  Vermeti  are  viviparous,  and  the  lamellae  within  the 
tiibes  may  serve  for  the  retention  of  the  fr3^ 

The  genera  and  sub-genera  contained  in  this  family  are  Yeb- 
METXTS  {PetaloconchuSf  Serpulorbia)  (p.  249),  and  Siliqtjabia 
(p.  249). 

[Family  G-asciD-as.] 

Shell  with  a  spiral  nucleus;  tubular,  regular,  sometimes 
fixed  aperture  orbicular ;  operculum  homy,  multispiral;  margin 
sometimes  fimbriated. 

C-aECUM,  Fleming.* 

Nuclear  whorh  orbicular,  in  the  same  plane  as  the  adult,  fre- 
quently decollated ;  operculum  concave  or  flattened. 

Sediona : — Elephanfulum,  Comparatively  of  large  size,  tapering; 

sculpture  longitudinal. 
Distribution,  9  species.    Mazatlan  (6),  West  Indies,  Mauritius. 
Fossily  1  species  (0.  liratum).  Carpenter.  C<3r.  Crag.    S/itton, 

Anellum  (typical  Caeca).    Adult  shell  annulated. 

Distribution,  14  species.  Europe,  Matzatlan,  Australia,  Japan. 
FoaHl,  2  species.    Eocene.    Paris,  Suffolk. 

Fartulum,    Smooth,  cylindrical. 

Distribution,   10  species.      Mazatlan,  T«»neriffe,  Singapore, 
Australia. 
Foml,  0,  mamillaium,  S.  Wood.    Cor.  Crag.    Sutton. 

Sub-genera : — ^Bboohik  A.^  (ix^-^  % 
Type,  Dentalium  glabrum,  'M.on.t. 
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ICAKUAL  OF  TSB  MOLLXTSOiL 

SheUlike  Ccecum,  smooth;  apertidre  Bxmple,  acute;  apex  closed 
by  a  mamillated  plug ;  operoulTiinj  convex. 
DiiMhuHon^  2  species.    Europe^  West  Indies,  MaBatlan. 

MB100EBAB9  Carpenter. 

Etymology i  meum^  rather  small ;  cerasy  horn. 
Young  sJidl  spiral  or  flat ;  adult  somewhat  inflated ;  aperturer 
oblique ;  operculum  spiral,  scarcely  concaye. 
Distribution,  3  species.  ^  West  Indies. 

Stbeblocebas,  Carpenter,  1858. 

Etymology,  streblos,  twisted ;  cercu,  horn. 

S?^eU  with  the  spire  not  decollated,  no  plug  formed ;  nnoleai 
whorls  orbicular,  perpendicular  to  the  plane  of  the  adult;  the 
plane  of  growth  is  flat,  as  in  Coecumy  but  some  examples  haye  a 
slight  twist,  forming  an  approach  to  MeioceroB, 

FoaaU,  4  species.    Eocene.    Hampshire,  Pans* 

Family  V. — TuBBiTETJiTDiB* 
Includes  Tusbitella,  Pboto,  Mesatja,  and 

Cassiope,  Coquand,  1865. 

Synonym,  Omphalia,  Zekeli,  1852  (non  Omphalius,  Fhilippi, 
1847). 

Example,  Turritella  Benauxiana,  D'Orbigny. 

Shell  thicker,  and  with  more  rapidly  increasing  whorls  than 
in  Turritella,  offcen  pupiform;  aperture  rounded,  continuous; 
outer  lip  notched  or  sinuated  by  an  impressed  farrow,  which 
winds  round  the  last  whorl;  columella  usually  distinclly  um- 
bilicated.  * 

Distribution,  32  species.  Cretaceous.  Europe,  India,  and 
America. 

[Family  ScALABUBiBt] 

Includes  Soalama  and  the  sub-genera  Egliiia,  Pyrgiscus,  and 
Oirostrema,  Morch. 

Shell  solid,  Tarices  irregular,  whorls  generally  canoeUatedL 

OoQHL&ABiA)  Braun. 
Synonym,  ChilocyolTiB,'BxoTai. 

•Seep.348,  -\VftVW^ 


GASTEBOPODA. 

8helltainoxilB.ted,  thick;  aperture  circular,  continuous,  with 
a  large  expanded  border. 
FoeHh  2  species.    Saint  Cassian  beds,  Austria. 

POLOPBLLA,  McCoy,  1852 

ExampUy  H.  gregaria,  Bow.  (Turritella),  Sil.  Syst.  t.  S,  f.  1. 

Etymology y  *olo8,  entire,  and  ope,  an  aperture. 

Shell  elongated,  slender,  of  numerous  gradually  increasing 
whorls,  generally  crossed  by  slightly  arched  striae ;  mouth  cir- 
cular, with  the  peristome  entire ;  base  rounded,  with  or  without 
a  minute  umbilicus. 

The  shells  of  the  species  composing  this  genus 'differ  from 
those  of  Turritella  in  the  continuous  peristome  and  definite 
round  margin  to  the  aperture,  thus  approaching  much  nearer 
to  Scalaria. 

Fossily  12  species.     Silurian— Trias.    Europe,  United  States. 

Family  IY.— Melaniad^.* 

Melania. — ^Tentacles  long,  with  eyes  on  the  exterior  side  at 
about  a  third  of  the  length ;  margin  of  the  mantle  festooned. 

Sub-genera,  Vihex,  Melanatria,  Hemsinus^  and 

Fhilopotamis,  Layard,  P.  sulcata,  Eeeve,  sp.  Operculum  sub- 
spiral  ;  nucleus  marginal.  Shell  solid,  paludiniform.  Distribu- 
tion, 5  species.     Ceylon.     Habit  of  Tanalia, 

Paltjdomtjs  (Type,  P.  conicus.  Gray),  as  restricted  by  the 
separation  of  PhilCpotamis  and  Ta/malia,  is  characterised  by  the 
concentric  structure  of  the  adult  operculum  resembling  that  of 
Paludina,  and  a  spiral  nucleus  situated  about  the  middle  of  its 
height,  and  nearest  to  the  left  margin. 

JDistribution,  India,  Burmah,  Egypt,  East  Indian  Archipelago, 
Mauritius,  Ceylon  (2  species,  reduced  from  14).  In  tanks  and 
marshes. 

Sub-genus,  Tanalia,  Gray, 

Synonym,  Gknga,  Layard,  founded  upon  certain  monstrous 
forms  of  T,  aculeata. 

Type,  T.  aculeata  Chenmitz. 

Shell  semiglobose,  costate,  nodulose;  mouth  yery  large,  ovate; 
operculum  imguiculate ;  nucleus  marginal. 

Distribution,  2  species.  Inhabiting  mountain  streama^  ^'- 
hmng  to  rocks,  or  crawling  over  aaii^y  \io\.\«tJ\B>  ^^f^^"^* 

Jbm^,  2  specieB,    Upper  Chalk.     Qcoaovx. 

*  See  p.  246,  fcc.  c^ 
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lo,  Lea,  1831. 

Synonyms,  Melafdsos  and  Ceripliasia,  Swainson ;  Pleurocera 
and  Strepoma,  Baf. ;  Trypanostoma,  Lea ;  Telescopella,  Gray. 

Type,  I.  fluTialis,  Say  (Fusns). 

Animal  with  the  mantle  margin  plain ;  eyes  at  the  base  of 
the  tentacles,  which  are  short ;  operculum  subspiral. 

SheU  fusiform,  inflated,  conical  or  oyal ;  aperture  produced 
into  a  more  or  less  obvious  canal  in  front.  , 

DtstrthvHon,  100  speciea.    North  America. 

Sub-genera,  Xt^^kum,  Haldeman,  1840.  Synonyma^  Angi 
trema,  Haldeman ;  Potodoma,  Sw. ;  GloteUa,  Gray. 

ColumeUa  callously  thickened  above   and  below;  base  of 
aperture  notched.    Distribution,  31  species.    North  ijnerica. 

Sprtphohasis,  Lea,  1861  (Megara  sp.,  A.  and  H.  AdamsV 
SJieU  with  a  retorse  canal  at  the  bEise  of  the  squarish  aperture. 

Distribution,  8  species.    North  America. 

Gtrotoma,  Shuttleworth,  1845. 

Synonyms,  Goniobasis,  Lea,  1862 ;  Eurycoelon,  Lea. 

Shell  solid,  oval,  oblong,  or  turreted ;  many  forms  resemble 
Paludomus;  aperture  subrhomboidal,  subangular  in  front, 
without  a  canal ;  columella  frequently  callously  thickened 
above ;  operculum  subspiral,  as  in  Mdania, 

Distribution,  289  species.    United  States. 

Fossil,  8  species.    Eocene.    North  America. 

Sub-genera,  Schizostoma,  Lea,  1842  {Schizochilus,  Lea ;  MeUi- 
ioma  carinifera,  Anthony) ;  aperture  with  a  slit  in  the  upper 
part  of  the  outer  lip  immediately  under  the  suture.  Distribu- 
tion, 27  species.    North  America. 

•  Meseschiza,  Lea,  1864.    Slit  in  the  middle  of  the  outer  lip. 
M,  Orosvenori,    Lidiana. 

PaTiAT)tt.hea,  Bourguignat,  1865. 

Dedicated  to  Dr.  Paladilhe. 

SJiell  somewhat  resembling  that  of  Acme  ;  test  thin,  crystal- 
line, extremely  fragile;  base  of  aperture  produced  in  front; 
peristome  continuous,  thin,  truncated;  outer  Hp  with  a  slit 
towards  the  suture. 
JDMrihtttion^  3  species.  "Exe^-'^^V/et  ^'er^oe&a,  ^<5i»siSl^  Oi# 
of  the  species  is  liviB-g  i^ci  ^e  "Ii«l^fc^^5iiMyA  ^1'^^\>&3^r^^£M!stx 
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BxTOESiA,  Paladillie,  1866. 

Shell  resembling  somewliat  a  very  small  Cerithium  or  micro- 
scopic LithoMa^  but  differing  generically  in  baying  a  wide, 
compressed,  not  callous  columella  like  that  of  Lacurui, 

Distributumy  B,  Bourguignati,  In  washings  of  the  Biver  Lez, 
Montpellier. 

AjNOUiiOSA,  Say,  1821. 

8ynonym$y  Leptoxis,  Bafinesque ;  Anculotus  auctores. 
Type,  A.  prsemorsus. 

SMI  oval ;  aperture  entire  and  rounded  in  front ;  columella 
callously  thickened  above. 
Diatribuiiony  31  species.    North  America. 

Melaitopsis,  including  Firenay  see  p.  248,  W.  M.,  ii. 

Family  Vn.— PALUDDODiE.* 

The  genera  contained  in  this  family  are—   » 

Falttbina,  AmpuIiLAbia  {FomtLSy  Marisay  A8olene)y  Lanistes, 
Meladohxts,  Bithikia,  with  the  following  sub-genera  of  the 
last: — 

Stenothyra  (Nematura)y  Hydrohiay  Syncera,  Faluditidlay  LiU 
torimllay  Amnicolay  and 

MoiTESSiEBiA,  Bourguignat,  1863. 

TypCy  Faludina  Simpniana,  Charpentier. 

Shell  somewhat  similar  to  that  of  Acme;  test  pitted;  de- 
pressions octagonal,  tetragonal,  and  rounded  according  to  their 
position;  peristome  externally  thickened;  no  operculum  has 
been  obseryed. 

Distrihutioriy  1  species.  SaHne  springs  at  Fouradade  (Py- 
renees). 

Fossil,  3  species.   Alluvium  of  the  river  Quronne,  at  Toulouse. 

PoMATiOPSis,  Tyron,  1865. 

Synonymy  Chilocylus,  Gill. 

SheU  elongated ;  margin  of  aperture  slightly  expanded ;  oper- 
culum corneous,  subspiral,  without  an  interxial  process. 

Animal  like  that  of  Hydrohiay  but  the  foot  is  famished  with 
lateral  sinuses ;  terrestrial  or  amphibious. 

DistrihuHon,    spedes.    Amoiica. 


MANTJAIi   OF   THE   MOLLUSCA. 

[Family  EissorD-ai] 

QclndeB  LiTlOPA  (p.  255),  EissoiNA  (p.  256),  EissoA  (p.  255), 
ad  the  following  additional  genera : — 

DiASTOMA,  Deshayes,  1864. 

Tfffpe,  Melania  costeUata,  Lamarck. 

Shell  elongated,  tnrreted ;  whorls  with  varices ;  aperture  very 
blique,  semi-lunate,  entire ;  beuse  sinuated,  subangular ;  pos- 
)iior  angle  aoute,  detached  from  the  penultipiate  whorl;  Up         i 
lin,  curved ;  columella  concave,  depressed,  narrow*  ! 

FoBiil,  4  species.    Eooene.    Fans  basin.  '■ 

AMFHiTHAiiAHirs,  F.  Carpenter,  1865.  f 

Type,  A.  indusus.    West  Coast  of  North  America. 

Shell  like  Bissoa,  nucleus  large;  aperture  with  a  produced 
p,  suddenly  contracted  in  the  adult. 

This  genus  bears  the  same  relation  to  Bissoa  that  Stoaefoma 
oes  to  Hdicina, 

Keilostoma,  Deshayes,  1848. 

Type,  Melania  marginata,  Lamk. 

Shell  elongated^  turriculated,  regularly  conical;  generally 
triated  transversely.  Aperture  entire,  short,  effuse  at  the  base, 
Qgulated  posteriorly;  columella  short,  callous;  the  peri- 
tome  entire,  the  left  lip  broad  and  thick,  the  right  broadly 
largined. 

Fossil,  Eocene,  6  species ;  Fans  basin.  Belgium,  England, 
^jaub.    Cretaceous,  5  species ;  India,  GFosau. 

Fterostoma,  Deshayes,  1864. 

Type,  P.  tuba.    Eocene.     Grignon,  Paris. 

Shell  elongated,  turriculated ;  peristome  continuous,  circular, 
Bry  dilated  and  margined ;  columella  very  broad,  expanded, 
ad  continuous  with  the  peristome. 

Soaliola,  Adams,  1860. 

Type,  S.  bella. 

Animal  with  the  rostrum  elongated,  cylindrical,  annulated, 

fid  at  the  end ;  tentacles  filiform,  eyes  iiTominent,  black  at 

9  outer  base  of  the  tenta^l^a  •,  foot  short,  ovate,  posteriorly 

Haciiminate;  opercoluin.  ooTrLQOv]&,  o''9«Xa>^sk^os^xb^\  \s&s3lftxiA 

termmal, 
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Shell  turreied,  ximbilipated  or  rimose ;  aperture  more  or  less 
circular ;  peristome  continuous ;  margin  straight,  acute. 

The  species  have  the  habit  of  agglutinating  grains  of  sand  to 
the  sui&ce  of  the  shelL 

Distribution,  4  species.    Japan,  Philippines,  2 — 10  fathoms. 

Fossil,  1  species.    Oligocene,  Latdorf. 

* 

MiGBOSTELHA,  A.  Adams,  1863. 

TypBj  M.  Dsedala,  Adams.    Japan,  48  £a.thoms. 

SMI  turreted,  oyate,  rimose,  somewhat  resembling  Pyramid 
della  ;  spire  conical ;  whorls  longitudinally  plicated.  Aperture 
oblong,  produced  in  front,  sub-canaliculate;  columella  thick- 
ened, straightish ;  lip  simple. 

Fossil,  1  species.    Sub-apennine  formation.    Asti,  Italy. 

Basxeeia,  Clar^ 

Named  in  honour  of  the  late  G.  Barlee. 

Type,  Turbo  ruber,  Montagu.    Britain,  Mediterranean. 

Animal  and  shell  related  to  Bissoa  ;  mantle  and  opercular  lobe 
destitute  of  filaments ;  operculum  solid,  auriform,  and  gibbous, 
nucleus  excentric. 

Distribution,  3  species.    Atlantic  and  Pacific  Oceans. 

[Family  BKEKBiDJEi] 
Includes  Bkenea  (p.  256),  and 

HoMALOGYBA,  Je&eys,  1867. 

Synonyms,  Omalogyra,  Jeffreys;  Spira,  Brown;  Ammoni- 
cerina,  Oosta,  1861. 

Etymology,  a  flat  circle. 

Type,  H.  atomus,  Philippi  (Skenea  nitidissima,  F.  and  H.). 

Animal  with  a  flattened  body,  no  tentacles ;  eyes  sessiLe,  and 
placed  behind  the  head. 

SJiell  minute,  forming  a  flat  coil;  spire  involute;  whorls 
more  or  less  angulated ;  mouth  clasping  both  sides  of  the  peri- 
phery ;  operculum  few-whorled,  with  a  central  nucleus. 

The  upper  part  of  the  body  of  H,  atomus  is  partially  ciliated. 
The  tongue  has  only  a  single  row  of  teeth,  resembling  miniature 
shark's  teeth. 

DisMbution,  2  species.    In  pools,  and  just  beyond  low  water, 
on  sea-weeds  and  Zostera,     Norway,  Britain,  "BTftcaRfe^  ^Mst5a^  ^ 
the  Mediterranean. 

^am7,  upper  tertiary  deposita,  ^^ 
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Family  VI.^LiTToamiD-E.* 

The  genera  are — 

LiTTOBiNA,    including    Tectoria,     Modulus,    and    Eisella; 

kOUSJL,  and 

FossABirs,  Philippi  (p.  2o3). 

SynonymSt  Phasianema,  Wood ;  Marayignia,  Arados. 

Shell  perforated,  sculptured ;  inner  lip  thin ;  apexiore  semi- 

nate ;  operculum  not  spiral. 

Animal  with  two  frontal  lobes  between  the  tentacles. 

Distribution,  43  species,  including  species  of  the  sub-genera. 

edi^rranean  and  tropical  seas. 

Fossil,  4  species.    Miocene.    Europe. 

Sub-genera,  Conradia,  Couthouyia,  Cithna,  Gottoina, 

Fossarina,  Adams,  differs  from  Fossarus  in  the  curyed  inner 

)  and  circular  aperture.    2  species.    Australia. 

IsapiSy  H.  and  A.  Adams.      Columella  with  a  plait ;    in  J. 

lomala  it  is  almost  obsolete.    4  species.    Jamaica  and  Mazat- 

n. 

Lacunella,  Deshayes,  1864. 

Etymology  f  diminutiye  of  Lacuna  (see  p.  255). 

Type,  L.  depressa,  Desh.    Eocene.    Paris. 

Shell  OY&tQy  thin,  pellucid,  shining,  very  depressed;    apex 

»tuse ;  aperture  large,  dilated ;  outer  Hp  thin,  reflected ;  colu- 

ella  narrow,  thin,  concave,  grooved,  with  the  base  perforated. 

PEauldoa,  Mayer,  1864. 

Dedicated  to  M.  Eaulin. 

Type,  Odostomia  alligata,  Deshayes.  Eocene.  Paris  basin. 
Shell  turbinated,  oval-oblong,  moderately  thick,  spirally  sui- 
ted; whorls  rapidly  increasing,  convex;  last  whorl  very 
^ ;  aperture  large,  angulated  posteriorly,  expanded  in  front ; 
lumella  broad,  arcuate,  flattened,  with  a  prominent  tuber- 
lous  tooth. 


ExJOYOLTJS,  E.  Deslongchamps,  1860.  '      i 

Etymology,  eu-huMos,  circling,  in  allusion  to  the  numerous 

^tiona  or  rings  of  the  spire  Mi!9L\>asQ. 

xamples,  Turbo  omatoB,  ^o^.  *,  1.  «K^\\»si.wva^>&«^  [ 
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Sj/nongm,  Amberleya,*  Ifoms  and  Lycett. 
Shell  Tery  thin  (witiiout  a  naoreoua  layer?) ;  spire  elongated, 
almost  torrionlated ;  surfeoe  omamented  by  loi^tadijial  plion- 


Flg.  14.  Eugwlu  gsmlatut,  D«t.. 

tdons   and  nodes;    aperture  oval,  angolar  aboye;    lip  Bemi- 
cinmlar,  thin ;  columella  flattened,  impeiforated. 

FottH,  23  species.  Upper  Lias—  Kellixwsy  Bock.  England, 
France,  Oermany. 

Contains — 

Soi.Aitniii  (see  p.  3S3). 

Sub-genera,  Torinia,  Gray, 

Philippia,  Qray  (p.  2d3).  Shell  trochiform ;  uiabiUona  small. 
Foiiil,  3  species.    Miocene.   America. 

IHtevliu,  I}eBliaye8.  Shell  discoid ;  umbilicns  very  noirow, 
inferior  angle  of  the  apertore  extended  and  obliqoe. 

AcEOKBis  (p.  266),  Cmnus  [p.  2TI),  Discoheliz  [p.  2S3), 
Edompkalus  (pp.  267,  346),  BiFaoKni  (g,  2asV^T.>a:^«»3»^ 
{p.  264J,  PzuHEfionHUB  (p.  26T),  Mmiikhe^  tj.  ^A»i^. 
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Ophileta,  Yanuxem  (p.  267),  was  founded  on  spedes  of 
Madura,  with,  very  slender  whorls.  Mr.  Billings  regards  them 
as  distinct,  and  distinguishes  them  as  follows  :-^''  In  Maclurea 
the  aperture  is  entire,  and  the  whorls  usually  large,  but  in 
Ophileta  it  has  a  sinus  below  and  a  notch  above,  while  the 
whorls  are  usually  more  slender. 

''In  Maclurea  crenulata  (Billings)  there  is  a  sort  of  spiral  band, 
and  also  there  are  indications  of  a  sinus  in  the  lip  on  the  flat 
side,  but  they  are  only  incipiently  developed." — (Billings.) 

Stbophosttltjs,  Hall. 

Etymology,  strepho,  I  turn,  and  styhia,  columella. 

SJiell  subglobose  or  ovoid ;  spire  small,  body  whorl  large  and 
ventricose ;  outer  lip  thin ;  columella  twisted  or  spirally  grooved 
within,  not  reflected ;  umbilicus  wanting ;  aperture  ovate  or 
transversely  oval ;  apparently  related  to  Flaty stoma, 

JDietribtUion,  10  species.  •  Silurian.    United  States. 

Hblioceypttjq,  D'Orbigny,  1860. 

Shell  depressed,  orbicular;  whorls  embracing;  umbilicated 
on  both  sides ;  aperture  vertical,  oval  transverse. 

Distribution,  H,  pusilluSf  Coral  Bag,  France,  Q^imany; 
H,  radiatus,    IT.  G.  8.  -Blackdown,  Mans. 

[Family  lANTHiNrD-ffi] 
Includes — 
lAin:m2rA  and  Beoluzla  (see  p.  285). 

Family  XII.— CALYPTRiprDiE.* 
PlItyceiias,  Conrad,  1840  (see  p.  277). 

Type,  Pileopsis  vetusta,  Sowerby. 

Synonyms,  Acroculia,  Phillips,  1841 ;  Orthonychia,  HaU,  1843. 

Shell  depressed,  subglobose  to  oblique,  subcorneal;  spire 
small ;  whorls  few,  free  or  contiguous ;  aperture  more  or  less 
expanded,  often  campanulated,  entire  or  sinuous. 

Many  species  show  a  sinuosity  of  the  striae,  indicating  a  notch 

in  the  margin  of  the  aperture  during  the  first  stages  of  growth, 

Mr,  Hall  has  been  unable  to  recognise  the  peculiar  muscular 

impressions  which  are  characteristic  of  Pileopsis,    Specimens  of 

some  BpecieB  show  the  expanakiin  oi  ^'^  ^\xasiftllfli  lip^  and  itv 

p&rtial  or  entire  tmion  "wiQa.  ttie  -^oItol^oti,  \it^■eRso^5aij^  i^'^^ 
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appoaranco  of  a  thin  columella  with  a  deep  umbilicus.     P. 
dumomm  is  spiniferous  ;  P.  auhrecfum  is  simply  bent  or  arcuate. 
Dutnbuiion,  46  species.     Silurian— Carboniferous.    Europe, 
North  America. 

Family  IX. — QJt7iiBnra)JE* 

Includes  Phasianella  (p.  263),  Imperatob  (p.  264),  Tuebo 
(p.  263),  with  the  following  sub-genera : — 

Callopomat  QtT&j*  Distinguished  by  the  extreme  complexity 
of  the  operculum.  '*  The  opercula  of  C,  flucttwsumf  Gray  (Turbo) 
(Maz.),  are  flat,  and  covered  with  a  dark  homy  layer  inside,  dis- 
playing about  6  whorls.  Outside  with  a  broad,  central,  spiral 
callus,  white  and  granular,  concealing  the  umbilicus,  with 
extremely  minute  pustules  over  the  surface,  sometimes  with  a 
few  sharp  prickles.  A  deeply  cut  groove  surrounds  the  callus, 
followed  by  a  green,  plaited,  spiral  frill  prickly  inside.  Between 
this  and  the  outer  margin  are  4 — 6  fine  emerald  necklaces,  sup- 
ported on  slender  spiral  ribs,  with  deeply  channeled  interspaces. 
The  operculum  of  0.  aaoeosum,  inhabiting  Panama,  is  formed  on 
a  much  coarser  plan." — (P.  Carpenter.) 

Uvamlla,  Gray.    JExample,  U.  oZtvocea,  Mexico. 

Distingaished  by  the  absence  of  an  umbilicus,  and  the  bi 
ridged  operculum. 

IHsiribtdion,  3  species,    lifazatlan,  Mexico. 

PHASIANETiTiA. 

Sub-genus,  Jhtcoimiai  P.  Cj^rpenter,  1864. 
Etf^Vliohgyf  eu,  well,  and  co$tnia,  adorned. 
STiell  solid,  variegated  as  in  PJiaaianella;  aperture  and  whorlfl 
round ;  axis  vmhilicated, 
Dtatributiariy  4  species.    Cape  St.  Lucas. 

Tboohus. 

With  the  following  sub-genera  and  sections : — 

Margarita,  Leach  (p.  265).  Example,  T.  helicinus,  Pabr. 
Shell  small,  pearly,  and  umbiHcated ;  lateral  cirri,  3 — 7  in 
British  species.  No  typical  Trochi  appear  to  inhabit  North-East 
America,  only  those  of  this  section.     3  species,  Britain. 

Oibhula,  Leach  (p.  265).  Example,  T.  magus,  Linn§.  Shell 
low-spired  and  umbilicated ;  lateral  drri,  3  on  each  side  in  the 
Britifidi  species. 

Circtdus,  JeflEreys.     Shell  very  small,  nearly  fla.t-«f^\sA^>''if&i^ 
an  exceedingly  wide  and  open.  TDXk!b\^<(svx&«  ^BmTwj^^^'^'^^c'^ssisssS^ 
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buininyi,*  Eequien ;  lateral  cirri,  3  on  each  side  (sometimes  4 
on  one  side,  and  3  on  the  other. — Clarke).  FosHI,  in  the  Coral- 
line Crag ;  Britain ;  Catania.    Living,  Britain ;  Mediterranean. 

TrochococTilea,  Klein.  Spire  moderately  raised  ;  base,  slightly 
ombilicated  in  the  adult,  perforated  in  the  young,  pillar  Up  with 
a  strong  tubercular  tooth.  Lateral  appendages  3  to  4  on  each 
side.  jkxampUy  T.  lineatus.  Da  Costa.  Britain,  France,  Spain, 
Mogador.  ^ 

Zizijphinus,  Leach.  Spire  pyramidal,  base  imperforated ; 
pillar  lip  notched  or  angulated  at  the  lower  part.  Example, 
T.  granulatuB,  Bom.    7  species,  Britain. 

OmfhaliuSf    PhiHppi.       Tyjpe,    Trochus   yirididus,    Gmel. 
Mazatlan. 

Shell  with  a  spiral  ridge  surrounding  the  umbilicus,  ending 
in  one  or  more  tubercles  on  the  columella. 

IHatrihuiion,  4  species.    Mazatlan,  China. 

Pyramia,  Enida,  6ec. 

BoTELLA  (see  p.  265). 

Sub-genera.  Isanda  (I.  coronata),  Adams.  Shell  orbicular, 
conical,  pillar  edge  crenated;  whorls  rounded;  axis  umbili- 
cated ;  operculum  orbicular,  of  many  whorls. 

Chrysoatoma,  Gray.  Turbo  Nicobaricum,  Qmel.,  related  to 
Isanda,    Pillar  edge  callous ;  operculum  homy,  spiral. 

Microthyca,  Adams,  difforafrom  Isanda  in  its  continuous  peri- 
stome and  thickened  outer  lip.     1  species,  Japan. 

Umhonella,  Adams.  Shell  porcellanous,  small,  turbinated, 
allied  to  Chryaostoma,  but  the  aperture  is  circular,  and  the  axis 
imperforate.     1  species,  Japan. 

Leucorhynchia,  Crosse,  1867. 

Etymology,  leucon,  white ;  rhynchion,  a  beak. 

Type,  L.  Caledonica,  Crosse;  inhabits  under  stones,  New 
Caledonia. 

Shell  depressed,  sub-disooid,  umbilicated,  polished,  of  few 
«7horls;  aperture  rounded,  not  nacreous.  A  thick  callosity 
arises  from  the  front  margin  of  the  aperture  and  the  columella 
iipj  and  is  continued  as  a  free  rostrated  process  over  the  lun- 
Jihcus.  Operculum  corneous,  rounded,  multispiral;  nu^eus, 
entral. 
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Teinostoma,  H.  and  A.  Adams,  1853. 

Type,  T.  politum. 
Syrwnym,  Calceolina,  A.  Adams. 

Shell  like  Botdla,  with  a  greatly  produced  mouth  and  callus. 
It  resembles  Cyclops  among  the  Nassidas,  and  in  the  appear- 
ance of  the  base  Streptaxia  and  Anostoma  among  the  lEelicida, 
DistrihiUion,  9  species.  Japan,  Mazatlan,  St.  Helena,  Jamaica. 
Fossil,  10  species.    Eocene.    Paris  basin. 

Ethatja.,  H.  and  A.  Adams. 

Shell  of  the  general  aspect  of  Vitrinella,  but  agreeing  with 
BoteUa  in  haying  a  callous  base,  and  differing  from  the  typical 
species  of  that  genus  in  being  frequently  sculptured;  in  the 
callus  winding  round,  generally  not  covering,  the  umbilicus ; 
and  in  the  outside  of  the  callus  not  being  glossy.  The  lip  is 
generally  not  reflected  over  the  body  whorl. 

They  appear  to  retain  permanently  the  young  state  of  jPct- 
nostoma, 

DistriJnUion,  12  species,  inhabiting  deep  water.  Mazatlan, 
Jamaica,  Japan. 

MONODOlfTA. 

DsLFHiNTrLA  (including   Collonia,    Liotia,.  Serpularia,  and 
Oros8ostoma), 
Otolostbeha,  with  Adeorhia  and  Vitrindla  as  sub-genera. 
Stomatella,  Gena,  and  Bkodebifia. 

Family  X. — Hatjotid^. 

Sub-fiftmily,  Haliotin-e. 

Genera — Haliotis  (p.  268),  Stomatia  (p.  268),  Teinotis 
(p.  269). 

Sub-family,  Scissubelun^. 

Generar— SoissTJBELLA  (p.  269),  Pleurotomaeia  (p.  270), 
{Baphiaitoma  BJiA.  Bcalitea  are  merely  sections  of  this  genus), 
MuBCHisoNiA  (p.  270),  OATAirrosTOMA  (p.  270),  Trochotoma 
(p.  271),  with  the  following  additional  genera  and  sub-genera : — 

Pletjbotomabia  (see  p.  270). 

Sub-genera: — Leptomariay  E.  Deslongchamps,  1865.  Z. 
aanoenay  Deslong.,  sp.  Shell  like  Pleurotomaria ;  the  respiratory 
slit  is  narrow  and  elongated. 

Diatnlmtumy  Inferior  oolite— Cretaceoraa* 

(9^i?tewi«,  E.  Deslong.,  1SS5.  ^Hd^c^wl.,^■^«^^^^;>^;^ 
/ormu,  Dealong.,  sp,    BkeU  oi  a  TOvsaA^  «5^^  ^Tc.^-wa^  ^ 
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Burface  smooth  or  but  slightly  ornamented,  slit  excessively 
fihort,  sometimes  reduced  to  a  simple  fold ;  the  band  occupies 
the  middle  of  the  whorl,  and  is  only  visible  on  the  body  whorl. 

Distribution,  The  species  are  numerous  in  the  Oarboniferous 
system,  and  range  to  the  Middle  Lias. 

In  the  typical  Fleiirotomana  the  slit  is  large,  and  l^e  band 
is  never  concealed  by  the  whorls  of  the  spire. 

SCHISMOPB,  Jeffreys,  1856. 

Etymology,  schismey  a  slit,  and  ope,  a  hole. 

Synonym,  Woodwardia,  Fischer,  1861. 

Type,  S.  striatula.  Ph.    Mediterranean. 

Shell  like  Scissurdia,  but  the  spire  is  laterally  compressed^,  as 
in  StoTTMxtia,  and  is  not  so  trochiform.  The  slit  in  the  peristome 
of  the  young  shell  is  converted  into  a  foramen  in  the  adult ;  it 
does  not  commence  until  the  animal  is  half  grown. 

8,  striatula  is  a  littoral  species,  whilst  all  the  species  of  SciS' 
surella  inhabit  deep  water. 

Fossil,  1  species,  Miocen^,  Bordeaux. 

Distribution,  4  species.    Mediterranean,  Japan. 

Scissfirella  and  Schismope  are  the  analogues  respectively  to 
Fleurotomaria  and  TrocTiofoma,  differing  only  in  size ;  but  in  the 
two  former  genera  the  shell  is  translucent,  not  nacreous,  as  in 
the  two  latter. 

DiTREMAEiA*  (pars,  D'Orb.),  B.  Deslongchamps,  1865. 


Fif:.  15.  Ditrematid  QtUnqnecincta. 
a.  Central  tooth.  &,  CaUoaity  of  the  base,  c,  Tooth  on  the  right,  d.  Tooth  on  the  left 

Type,  D.  quinquecincta,  Ziet.  sp.    Coral  Eag.  Natheim,  &c. 

Shell  trochiform;  in  place  of  the  respiratory  slit  of  TrocJu)- 

toTna,  there  are  two  elongated  oval  holes  united  by  a  transversa 

Mesnre;  the  base  of  the  shell  presents  a  large  callpsity,  the 

umbilicus  ia  deeply  excayat^d,  axA  ».  T»\xa^Sak\»\i<si53>|!^^^^ 
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from  it;  l^e  aperture  is  contracted,  aud  the  upper  angle  of 
each  lip  bears  a  more  or  less  distinct  tooth. 

Distribution,  2  species,  Great  Oolite  and  Coral  Bag,  Erance 
and  GFermany. 

Sub-family— BELLEROPHONTINiB. 

Genera  :— Pqroellia  (p.  344),  Belleeophon  (p.  344)  (with 
Buccmia),  and 

Trbmakottts,  Hall,  1863. 

Type,  Bucania  Ohicagoensis,  M*Chesney. 

Shell  thick,  aperture  dilated ;  haying  the  form  of  Bucania^ 
but  with  a  row  of  isolated  OYal  siphonal  openings  along  the 
middle  of  the  dorsal  side. 

Fossil,  2  species.    Upper  Silurian,  North  America. 

P  CABmAnopsis,  Hall. 

STiell  having  a  patelloid  aspect.  Spire  usually  attenuated ; 
body  whorl  expanded  abruptly;  cavity  shallow,  presenting  a 
kind  of  septum  as  in  Cr^idula, 

Fossil,  2  species.    Silurian,  America. 

Family  XI. — ^Fisstirkixidjb, 
Dbslongohampsia,  M*Ooy,  1860. 

Dedicated  to  Dr.  Eudes  Deslongchamps,  the  renowned  Freiich 
palaeontologist. 

Type,  D.  Eugenei,  M*Coy,  Mor.  and  Lye. 

Shell  patelliform,  apex  acute  excentric ;  with  a  wide  longitu- 
dinal anterior  sulcus,  produced  into  a  rounded  lobe. 

'*  This  genus  differs  from  Meioptoma  in  its  ornamented  surface, 
and  the  front  margin  being  produced  downwards  into  a 
rounded  lobe.  This  latter  structure  would  prevent  the  firm 
adhesion  of  the  shell."— (M*Coy.) 

Fossil,  3  species.  Lower  Oolites.  England,  Normandy, 
Galicia. 

Family  XTTT.— PatetiLtdje. 

Helchon  (Montfort,  p.  278),  Jefi&eys. 

Etymology,  a  breast-coUar. 

Synonyms,  Nacella,  Schuznaohar;  Patina,  Leach;  Oalyptra 
(pars),  Kleip. 
Fxample,  H.  pelluddTim.    (;Pa\i^aaTfi^SVxML^^\kESSs:^-  ^cK^^^aii. 
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apex  of  embryonic  shell  sliglitly  twisted ;  crown  never  pro- 
minent, incurved,  and  nearly  terminal,  usually  thin,  with  an 
opalescent  hue/ 

Animal.  Mantle  fringed  at  its  edges  with  cirri ;  gills  not  so 
numerous  as  in  Fatdla,  and  forming  a  shorter  plume,  which  is 
interrupted  over  the  head. 

Hetcion  lives  on  Laminarioe  and  sea-weeds  of  a  similar  kind, 
and  is  therefore  sublittoral. 

Dutribution,  Spedes  few,  but  having  an  extensive  range. 
Europe,  West  and  South  Africa,  Gape  Horn,  and  Australia. 

Foml,  included  in  Patella, 

Lepeta,  Oray  (p.  281). 

Derivation,  possibly  from  lepas,  the  ancient  name  of  ihe 
limpet. 
Type,  Patella  csBca,  Muller. 
8heU  minute,  apex  posterior.    Animal  blind. 

pROPiLiDinM,  Forbes  and  Hanley  (p.  281). 

Derivation,  from  its  affinity  to  the  genus  Pilidium. 

Type,  P.  €uicyloide,  Forbes. 
;    SJiell  RiTnilar  to  Lepeta,  but  differing  in  always  having  a  dis- 
tinctly spiral  apex  and  a  plate  or  septum  inside  the  crown. 

Animal  blind,  as  Tectura  fuLva  and  Lepeta  coca  of  this  family. 

"  The  tongue  is  very  long,  and  the  brown  central  spines  con- 
spicuous under  the  microscope  resemble  bramble-thorns  in 
miniature." — (Forbes  and  Hanley.) 

Distribution,  1  species.    Shores  of  Ireland,  Scotland,  Sweden. 

Gadinia  (p.  281). 

Sub-genus : — BoioeUia,  Cooper.  Animal  with  broad  flat  ten- 
tacles, rounded  and  pectinated  in  front,  projecting  beyond  the 
shell ;  foot  moderate,  round.    SheU  as  in  Gadinia. 

Family  XTV.— Dentauadjb. 
Gadus,  Bang,  1829. 

Synonym,  Helonyx,  Stimpson,  1866. 
Example,  Dentalium  clavatum,  Gould. 

SAell  BmaH,  resembling  ^hat  oi  DeutaXvwnw^  ^^utcaoted  at  tho 
Anterior  extremity,  polisiied. 
Animal  with  a  greatly  eLong^^ftOi  c^^i3aafftfa^l«3^.>^3l:^^  "Si^ 
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the  extreiaity;   anal  siphon  longer  than  in   DentaUum^  not 
fissured. 

DiatribtUian,  2  species.    China ;  Atlantic. 

Fossil,  1  species.  Gretaceous-li^ocene.  Paris ;  United  States. 

ObDBB  n. — ^PULMONIFEaA.* 
FaMH.Y  I.— HEMCEDJE.t 

SOFHINA,  Benson,   1859. 

Type,  S.  schistosteHs,  Bens. 

Shell  like  Helix  ;  columella  callous,  with  a  basal  slit. 

Distfibutian,  3  species.    Moulmein. 

Cyundbella  (p.  293). 

Animal  with  no  buccal  plate;  the  lingual  dentition  varies 
considerably  in  different  species;  in  C.  scceva.  Guild.,  the  for- 

OA      1      Oft 

mula  is  — j^^j — ;  the  central  plate  is  small,  obtusely  pointed, 

the  laterals  are  undnated,  joined  two  by  two,  upper  edge 
fringed. 

<*  C.  Goldfusei  possesses  4  lamellae  on  the  outer  wall  of  the 
whorls.  The  axis  of  C7.  iwrris  and  of  some  other  Mexican  ^- 
cies  is  a  highly  polished  tube,  the  yoimg  shells  of  which  must 
have  a  wide  open  umbilicus." — (Bland.) 

Maceocebamtjs,  Qxiilding. 

The  genus  has  afi&nities  with  Sulimue,  Pupa,  and  CylindreUa, 

Aninwl  with  an  arcuate  and  striated  buccal  plate ;  lingual 

dentition  distinct  from  that  of  CylindreUa;  in  M,  signatusy 

27 . 1 .  27 
Qxiild.,=  — '-Tj^ — ,  the  central  plate  is  narrow,  with  an  obtuse 

tooth,  laterals  with  one  prominent  tooth  sup- 
porting two  denticles  and  a  small  one  at  the 
base. 

Shell  with  the  axis  simple  as  in  Bulimvs ; 
in  M,  amplus  a  lamella  revolves  on  the  axis 
within  the  lower  whorls.  Fig.ie. 

Distribution,  30  species.    The  genus  belongs    ^*"£jJj.2?Sf*"^ 
to  the  West  Indian  fauna,  and  has  its  greatest  jf.  ngnatus  (Mone). 
development  in  Cuba  and  Haiti. 

AoHATiNA. — Sub-genus,  G^co«tt7Wa,  OtosaaA^^*^* 

Tppe,  G,  Oaledonica,  Orosse.    "Se^R  C^alAomsia.* 

•  See  p.  386,  \  ^«fti»^»^  i^ 


MANUAL  PI*  IQS  IfOLLUSOA. 

^'AfinaZ  tmkno'wii ;  habit  Bubterran^an. 
Shell  siinilar  to  that  of  Achatina  cudcula,  bat  the  colnmellA  ifl 
not  trancated,  and  the  outer  lip  is  thickened* 

Xanthonyx,  Crosse  and  Fischer,  1867. 

Type,  Yitrina  Snmichrasti,  Brot.,  Mexico. 

Animal  elongated,  too  large  for  complete  retraction  into  the 
shell ;  jaw  like  that  of  Arion ;  lingual  dentition  consisting  of  a 
series  of  uniform  teeth,  with  a  broad  and  ^bquadrangulax  base  ; 
the  median  tooth  with  a  large  central  cusp  and  denticle  on  each 
side ;  the  laterals  are  bicuspid,  the  internal  cusp  long,  the 
external  short  and  obtuse,  sometimes  accompanied  with  the 
rudiment  of  a  third ;  pulmonary  orifice  near  the  middle. 

8?ieU  imperforated,  very  thin,  transparent,  subdepressed, 
intermediate  in  form  between  Vitrina  and  Simpuhpns. 

Dtstribution,  3  species.    Mexico. 

Family  n.— Limactd-e.*  . 
Hyaldcaz,  H.  and  A.  Adams. 

Type,  Limax  perlucidus,  Quoy. 

Animal  limaciform,  mantle  large,  shield-shaped ;  pulmonale 
orifice  medial  and  marginal ;  foot  attenuated  behind,  no  mucufl 
gland,  separated  below  from  the  head  by  a  distinct  gropye; 
jaw  analogous  to  that  of  Zonitea  with  the  support  of  Sucdnea; 
lingual  dentition  with  a  tricuspid  median  plate,  laterals  with  a 
large  cusp,  supporting  two  or  iJiree  denticles. 

SMI  internal,  rounded,  thin,  and  slightly  arched  aboyeu 

Distrihution,  2  species.    Bourbon,  Mauritius. 

Kbynicsxa,  Blainyille,  1839. 

Dedicated  to  the  naturalist  Erynicki. 

Type,  Limax  megaspidus,  Blainyille. 

Anivrud  limaciform,  but  the  anterior  part  of  the  mantle  is  freci 
and  detached  from  the  body  as  far  as  the  pulmonary  ^orifice, 
which  is  situated  fai*  back. 

Shell  internal,  flat,  lamellose,  elliptical,  with  no  spiral 
nucleus. 

jyistribution,  8  species.  Crimea,  Caucasus,  North  Axnezica 
(1).   Central  America  (1). 

PHlLQHYOua,'Edi^%»VaA  (j;!,.  29$). 
^S!P^9  Ximaz  OarolixiQiiBm,  'Bo«o. 

42 


^ASTBBOPODA. 

Synonym^  Tebennophorus,  Binney, 

Animal  elongated,  convex,  tapering  behind,  entirely  covered 
by  a  thin  mantle;  respiratory  orifice  near  the  head;  jaw  smooth. 
No  shell. 

Distrihution,  9  species.    North  America. 

Sub-genus : — Meghimatium,  Hasselt.  Syn,,  Incilaria^  Benson. 
Body  depressed,  rounded  at  the  end. 

Distrihuiioni  4  species.    Java,  Ohusan. 

"Family  TV.—IjJmnmidm,* 
PoMPHOLYX,  Lea,  i856. 

Etymology,  pompholux,  lat.  htUla, 

Type,  P.  effiisa,  Lea.    Sacramento  river,  California. 

Shell  gibbosely  rounded,  drawn  back  beneath,  flattened 
above,  imperforate;  spire  depressed;  aperture  very  large, 
nearly  round,  efiPiise;  outer  lip  acute,  inner  lip  thickened, 
flattened. 

Animal  with  two  long  tentacles,  bearing  eyes,  and  a  second 
pair  of  eyes  at  the  base  on  the  inner  side  of  the  tentacles. 

Distnbution,  2  species.    Western  America. 

PrrHARELLA,  Edwards,  1860. 

Type,  P.  Eiokmani,  Ed.  **  Woolwich  and  Beading  Series," 
Peokham  and  Dulwich,  London. 

iSAe/Z  partaking  of  the  characters  of  LimvuBa  and  Chilinia, 
aubcylindrical ;  aperture  oval,  rounded  in  front,  narrowed 
behind ;  columella  straight,  or  very  obliquely  twisted,  arched 
anteriorly ;  outer  lip  simple,  acute ;  inner  lip  thickened.  * 

The  species  is  associated  with  estuarine  shells,  remains  of 
mammals  and  terrestrial  plants. 

YALENdEyyESiA,  Bosseau,  1842. 

Dedicated  to  the  late  Professor  Valenciennes  of  Paris. 

Type,  Y.  annulatus,  Bos. ;  associated  with  fresh- water  shells 
in  a  tertiary  deposit,  near  Kertch,  Crimea. 

iS%e22 resembles  a  gigantic  Ancylus;  apex  much  incurved; 
surface  concentrically  marked.  A  longitudinal  plication 
extends  from  the  apex  to  the  right  border,  and  corresponds 
with  an  internal  channel ;  there  is  a  second  but  less  distinct 
plication  on  the  left  side. 

Oahptonyx,  Benson,  1858. 
Tf/fpe,  0,  Theobaldi,  Bens.    Q^azenAi. 

*  See  p.V)0.  1^ 
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Bh^  like  Fileopsis,  dextrld  as  in  VdUtiay  with  a  respiratory 
chaimel  on  the  right  side. 

*^ Animal  with  tiie  respiratory  orifice  on  the  edge  of  the  mantle. 
Eyes  sessile  at  the  middle  of  the  hinder  part  of  the  base  of  the 
tentacles,  and  are  visible  only  from  above;  tentacles  rather 
conical  than  angular;  upper  mandible  conspicuous,  slightly 
lobed ;  lingual  ribbon  broad,  with  86  rows  of  teeth,  87  in  a 
row  (43  . 1 .  43) ;  they  have  simple  obtuse  hooks  as  in  ^ncylus ; 
the  central  row  only  differs  in  being  symmetrical ;  the  laterals 
diTniniflh  gradually  from  the  14th  to  the  43rd,  and  a  second 
cusp  makes  its  appearance,  and  increases  until  the  three  near 
the  margin  are  regularly  bicuspid." — (Woodward.) 

The  habits  of  C,  TJieobaldi  are  terresfcrial. 

This  genus  is  doubtfully  distinct  from  Vdlenciennma, 

POEYIA,  Bourguignat,  1860. 

Dedicated  to  M.  Poey  of  Havanna. 

Type,  P.  Qnndlachioides,  Cuba. 

Shell,  above  like  Chindlachia,  below  like  Aticylus ;  apex  pos* 
terior,  dextral,  somewhat  compressed)  very  obtuse;  aperture 
large,  peristome  simple. 

Bbonbelia,  Bourguignat,  1860. 

The  two  species  Ancylus  Drouetianus,  Bourguignat,  and 
B.  gibbosa,  Bourg.,  are  terrestrial  Ancyli,  living  on  humid 
rocks  in  the  forest  of  Edough,  Bou6  (Algeria). 

AcBOCHASMA,  Bouss,  1860. 

Type,  A.  tricarinatum,  Eeuss,  from  the  fresh- water  limestones 
of  Bohemia. 

Shell  trilateral,  pyramidal,  rounded  below  in  its  whole  ampli- 
tude, with  one  posterior  concave,  and  two  lateral  slightly  con- 
vex planes,  ending  upwards  in  an  acute  reflected  apex,  beneath 
with  a  longitudinal  aperture  through  the ,  shell,  which  in  its 
living  state  appears  to  have  been  covered  with  an  epidermis.  It 
may  be  considered  as  a  fresh-water  representative  of  the  marine 
genus  FismreUa, 

Choaso^sshaimb,  Qerstfeldt,  1859. 

JEtymohgy,  c^oanos,  atvnms^^  om'(i\u]^>«si\mi^s^«s«Q&. 
Type^  0.  Maaoki,liak.oBaak%\, 
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Shell  related  to   certain    Falvat€B,  with  an  infundibuliform 
timbilicus ;  no  operculum. 
DiatribiUionj  3  species.    Lake  Baikal,  Siberia. 

Physella,  Pfeiffer,  1861. 

Founded  on  P.  Berendti,  said  to  be  a  terrestrial  shell  irom 
Mirador,  Mexico. 

STiell  like  Bulla,  spire  minute ;  last  whorl  elongated ;  columella 
simple,  arched,  not  truncated ;  peristome  simple,  straight. 

Family  V. — ^Axteicttlid^* 

Oontains  the  following  genera : — 

AxJBiouLA,  Lamarck.    (See  p.  304.) 

Sub-genera,  Alexia  (A.  myosotis).  Leach  (p.  305) ;  Leuconia 
(A.  bidentata),  Gh»y. 

POLYODONTA,  Fischer  (Pythia,  Bolten)  (p.  304). 

Pedifes,  Adams  (p.  304). 

DisMbution,  6  species. 

Sub-genus : — MarintUa,  King.  M.  pepita.  The  animal  has 
not  the  transverse  groove  of  the  foot  of  Pedipea, 

Shell  more  elongated  and  destitute  of  spiral  striae ;  two  con- 
vergent parietal  plaits,  columellar  plait  smaller,  oblique ;  peri- 
stome rather  simple. 

Diatrihutian,  10.  species.  Madeira,  South  America,  Australia, 
Philippines. 

MeTiAMPTTSj^  Montfort  {Ophicardeltia,  Beck;  Tralia,  Gray; 
Laimodontaf  Nuttall ;  Piray  Tifata ;  Signia  and  Persa^  Adams ; 
Cremriobaieay  Sw.)  (p.  304). 

Sub-genus,  Cassidula,  Ferussac  {BTiodostomat  Sw. ;  Sidtda, 
Qt&j)*    Aperture  banded. 

PliEOOT&EMA,  H.  and  A.  Adams,  1853. 

TypCf  P.  typica, -Adams. 

Synonym^  Lirator,  Beck. 

Shell  ovate-conic,  or  rather  fusiform,  solid,  spirally  grooved ; 
aperture  oblong,  contracted ;   columellar  plait  single,  parietal 
plaits  two,  the  lower  of  which  is  bifid;   peristome  thickened, 
sometimes  terminating  in  a  varix,  bearing  witidsL  ^^  ^^«:s?^ 
three  teeth ;  axis  imperforated,  ox  \m:^^^^\A^« 

»  See  V.  ^K^  Aj^ 
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DUtnbution,  14  species.  AtLstralia,  Borneo,  Philippines,  China, 
Cuba. 

BLATjmBRTA,  Shuttleworfih,  1854. 

Dedicated  to  M.  Blamier. 

Type,  B.  pellxLcida.    Cuba,  Jamaica,  Florida,  and  Porto  Bico. 

Shell  somewhat  resembling  Achatina,  imperforate,  oblong- 
turreted,  thin ;  aperture  narrow,  elongated;  body  of  the  penul- 
timate whorl  bearing  a  single  plait  near  the  columella,  which  is 
rather  truncated ;  peristome  simple,  straight. 

Animal  showing  the  characters  of  the  family  of  the  AuriculidoBt 
not  of  HelicidcB, 

Distribuiioni  2  species.    West  Indies,  Sandwich  Islands. 

STOLmoMA,  Deshayes,  1864. 

Type,  S.  crassidens,  Deshayes. 

8heU  oblong,  turriculated,  subcylindrical ;  &pe±  obtuse, 
smooth  polished;  aperture  elongated,  obliquely  inflected, 
narrowed  behind,  widened  in  front;  columella  straight,  with 
a  large  median  plait,  compressed,  and  slightly  oblique. 

Distribidion.f  3  species.    Eocene.    Paris  basin. 

The  shells  of  this  genus  are  Auriculas,  with  a  single  coBlmella- 
plait,  without  teeth  or  plications  on  the  right  lip. 

Oabtchtum  (see  p.  305). 
ZoSFETTM,  Bourguignat,  1860. 

SMlljikd  Cfarychium;  tentacles  four ;  eyes  absent. 

DistrilnUion,  11  species.  Inhabiting  the  subterranean  grottoes 
of  Oamiolit.  The  animal  is  most  actiye  during  the  winter,  at 
which  time  they  propagate. 

Otina  (see  p.  238). 

This  genus  is  the  type  of  a  sub-family  whicb  has  nearly  the 
same  relation  to  Auriculince  as  Ancylus  to  LimncBa, 
IHstribution,  3  species.    Britain,  United  States,  Benguela. 

I  Family  YI. — Oyclostomid^.* 

Oyclostoma  (see  p.  306). 

Sub-genus  '.--Cychtopsie,  Blanford,  1864. 
j      Type,  0.  semistriatus.  Sow. 

;      Shell   umbilicated,    depressed,    spirally    striated ;    aperture 
-  safcoircuiar;    operculum    concentric,    multispiral,    internally 
memhTajioxLB,  externally  Bke\i7\  Toax^s^oiS^^b^'Wsd&Taiaed. 
-DutribtUion,  5  speoios.    In^,  ^e^Oa.^^,^^«c^»o&ss&^ 
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OASTEBOPODA. 

Oycslophoetjs  (see  p.  308). 

8tLb-genera : — Jerdmia^  Blanford,  1861. 

Ty^y  J.  troclilea,  Benson  sp.    Nilgiri  Hills,  India. 

Bhdl  minute,  umbilicated,  pyramidal,  homy,  tricarinated; 
operculum  ooncentnc,  arctispiral,  with  a  marginal  sulcus  all 
round;  membranous  internally,  shelly  externally ;  inner  edge 
of  each  whorl  resting  on  the  outer  edge  of  the  nexti 

Oyaiihofomay  Blanford,  1864. 

Ty^y  0.  filocinotum,  Benson  sp. 

ShiO,  minute,  umbilicated,  turbinated,  or  somewhat  depressed ; 
epidermis  thick,  sometimes  hispid,  smooth,  spirally  striated, 
or  lirated ;  operculum  truncate,  conoid,  concentric,  multispiral ; 
intemaUy  membranous,  externally  shelly;  external  margins 
of  the  whorls  raised  in  the  form  of  shelly  plates,  incurved; 
sometimes  sculptured. 

AnimaJL  white,  with  a  short  oval  foot,  undiyided  beneath ; 
tentacles  small,  black,  with  eyes  at  the  base. 

J)%8trihu4ion,  5  species.    India. 

Spibaoultth,  Pearson. 

Distinguished  by  the  possession  of  a  retroyerted  sutural  tube 
open  at  both  ends,  and  by  a  modification  of  the  form  of  the 
mantle  corresponding  to  the  same. 

Opisthoporua  forms  a  sub-genus  to  Spiraculum* 

OiiOSTOPHis^  Benson,  1860. 

Etymology y  dogfrn^  coiled,  and  opAis,  a  serpent. 

Type^  0.  Sankeyi,  Benson.    Moulmein,  Burmah. 

£^M^  subconic ;  penultimate  whorl  the  largest,  last  whorl 
separate  and  descending,  subaxial  small ;  aperture  subdrculari 
entire^  toothed;  margin  expanded. 

Bhiostoma,  Benson,  1860. 

Etymology,  rhion,  a  promontory. 

Type,  B.  Haughtoni,  Benson. 

8heU  subdiscoidal,  broadly  umbilicated ;  last  whorl  separate, 
laterally  descending ;  aperture  &ee,  with  an  incision  at  i^e  top, 
and  a  subtubular  prominence  crowning  ^<^  ^\i\  ^"^rsl^s^S^sss^^ 
mxdUsprcal, 
Digfrihution,  6  species.    ButmoJa.,  Bmm^  ^<3t^  ^^J^is^.  ^ 


MANUAL  OF  THE  MOLLUSGA. 

Akaultjs,  Pfeiflfer,  1855. 

Type,  A.  bombycinns.    Borneo. 

8MI  tunbilicated,  pupinsBform ;  penstome  double,  internal 
oontinnoiis,  external  dilated,  perforated  at  the  margin  by  a  {] 
canal ;  canal  sutural  and  internal,  terminating  anteriorly,  and 
embraced  by  the  outer  portion  of  the  double  peristome  (it  can 
be  traced  externally  along  the  last  whorl),  and  reaching  into 
the  concavity  of  the  spire.  Operculum  very  thin,  corneous; 
narrow-whorled. 

Dietrilmtiony  3  species.    East  Indian  Archipelago. 

«  The  use  of  the  sutural  tube  seems  to  be  the  preservation  of 
a  communication  with  the  external  air  when  the  aperture  is 
closed." — (Benson.) 

Opisthostoma,  Blanford,  1860. 

Synonym,  Plectostoma,  Adams,  1865. 

Type,  0.  Nilgirica,  Blanford.    The  Nilgiris,  India. 

Shell  pupiform,  umbilicated,  with  a  regular  costulated  orna- 
mentation; apical  whorls  obliquely  distorted;  last  whorl 
strangulated,  separated  from  the  others,  and  applied  to  the 
penultimate;  peristome  double,  free  portion  prolonged  back- 
wards; operoidum  homy  (?) 

0,  De  Creepigni,  Adams  \Flectostoma),  has  a  conical  spire,  and 
the  apical  whorls  are  not  excentric  to  the  axis  of  tiie  lower 
whorls,  as  they  are  in  the  ovate  spire  of  0.  Nilgirica, 

Distribution,  6  species.    India,  Borneo,  West  Africa. 

[Family  PnosBRPiNrDiB.]. 

Animal  with  a  short  annulated  muzzle ;  tentacles  two  lateral, 
subulate ;  eyes  subsessile  on  the  outer  side  of  the  base  of  the 
tentacles;  sides  simple;  foot  moderate,  truncated  in  front, 
acute,  and  keeled  above  behind,  with  a  concavity  in  the  front 
part ;  lateral  and  central  teeth  large,  irregular,  lobed,  or  den- 
tated ;  operculum  wanting. 

SJiell  heliciform,  shining,  imperforated;  base  callous;  the 
septa  between  the  upper  whorls  absorbed  as  in  Hdicina  and 
StoasUma. 

This  family  is  most  nearly  related  to  ffelicinidce. 

Cebes,  Ghray,  1856. 

Etymology ^  Cerea,  ^e  gcA<i<dQE  oi  onm. 
Ti^pe  Carocollaeoliiia,'Due\oH, 
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aASTEBOFODA. 

Shell  carinated,  upper  suriace  rugose,  epidermis  thin ;  callous 
beneath,  shining;  columella  with  one  tooth  or  fold;  lamelli- 
feroufl  on  both  sides  of  the  aperture ;  peristome  straight,  slightly 
thickened. 

"The  lingual  membrane  of  0.  SaiUana,  Oomiug,  is  broad, 
elongate,  with  numeroufl  longitudinal  series  of  teeth.  Teeth 
W6  •!  •  5  ■  00;  the  central  tooth  (o.  Fig.  17)  obloi^,  distinct,  with 


a  broad  simple  refiexed  tip ;  the  first  and  second  lateral  teetli 
(1  and  2)  rather  broader  titan  the  central  one,  with  a  threo' 
toothed  recnrred  tip;  the  third  (3)  narrow,  elongate,  with  a. 
slightly  recurred  end ;  the  fourth  and  fifth  [4  and  S)  much 
larger,  oblong,  and  irregular  shaped;  the  fourth  about  half  as 
wide  as  the  fifth,  with  three  or  four  dentations  on  the  inner  sida 
of  the  upper  edge ;  the  fifth  very  large,  broad,  with  a  large 
subcentral  reSexed  lobe ;  the  lateral  teeth  are  rery  numerous, 
eubequal,  similar,  compressed,  tranepareut,  with  a  recurved 
tip,  those  of  the  inner  teeth  of  the  series  being  bifid." — (Oray.) 
DittribtOion,  2  species.    Mexico, 

PbOSSBPINA,  Gray,  1840.* 

JUj/mology,  Proserpina,  the  daughter  of  Ceres. 

Type,  P.  nitida.  Gray. 

Synonym,  Odontostoma,  D'Orhigny. 

Shdl  globose  or  depressed,  smooth,  shining ;  columella  with 
one  fold;  body  of  tiie  penultimate  whorl  provided  with  one 
or  many  spiral  plaits,  or  wanting ;  aperture  lunate,  contracted 
often  by  palatal  laminee ;  peristome  thin,  straight. 

P.  Sioi/fii  has  the  columella  fold  only,  and  is  the  sole  repre- 
sentatire  of  the  family  at  present  known  to  inhabit  SouUi 
America. 
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Pbosebpinella,  Bland,  1865. 

Etymology,  diminutiye  of  Pfowrpina. 
Type,  P.  Berendti,  Bland. 
DistHbution,  Mexico,  3000  to  4,000  feet. 
Shell  as  in  Proserpina;  columella  fold  abeent;  aperture  with 
one  parietal  lamelliform  plait. 

[FAMHiY  HElidNIDiB] 

Contains : — 

Helioina  {LucideUa,  TrocihaielUa,  Alcadia). 

ScTumcJieila.  SheU  with  yery'dose,  long,  spiral,  epidermal 
fringes.  Distribution^  5  species.  Central  America  and  the 
Bahamas. 

Perenna,  Gnppy,  186Y ;  P.  lameUosa,  Ghippy,  Trinidad.  Shell 
like  Helicina,  depressed ;  whorls  lirate  and  carinate.  Operculnm 
thin,  suboval,  concentrically  striated;  nncleus  subcentral. 
AniTnal  like  Mdidna,  Distribtntion,  2  species.  Trinidad, 
Yucatan. 

BoTTECiEEA,  Pfeiffer,  1851. 

Type,  B.  heliciasBformis,  Pf. 

SJieU  like  Helicina,  dull,  and  without  the  colnmellar  callosity ; 
columella  toothed  beneatih ;  aperture  oyate ;  peristome  spread- 
ing. Lingual  dentition  agrees  with  that  of  Helicina.  Oper* 
cidum  oyate,  homy,  few-whorled. 

Distribution,  2  species.    South  America. 

Stoastoma,  and 

Qeobissa,  Blanford,  1864. 

Type,  Hydrocena  pyxis,  Benson. 

Animal  furnished  with  hemispherical  lobes  in  the  place  of 
tentacles ;  eyes  normal ;  foot  short,  rotund.  Operculum  semi- 
oyal,  no  spiral  structure  as  in  Hdidna  ;  exoentrically  striated, 
testaceous,  transparent. 

Shed  resembling  that  of  Hydrocena,  imperforated,  small, 
conical,  amber-,  or  reddish-coloured,  spirally  sulcated  or  striated. 

DistribtUion,  6  species.    Adhering  to  limestone  rocks,  India.    / 

[Family  Acioulidjb.] 
The  genera  enumeia^^  m^^i[^lKsx£^  vc^*.— AaicnxA,  Obo- 
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m 

Sub-genus : — Taheittay  H.  and  A.  Adams,  1863. 

Type,  Truncatella  porrecta,  Gk)uld,  Taheiti.  Operculum 
shelly,  furnished  with  erect  radiating  lamellae.  Aperture  of  shell 
oyate ;  last  whorl  separate ;  peristome  continuous,  expanded. 

t 

Obder  m. — Opistho-bbakceiata. 
Family  I. — Toknatelledje. 
Etallonia,  Deshayes,  1864. 

Dedicated  to  M.  Etallon,  a  Prench  paleeontologist. 

Type,  E.  cytharella,  Desh. 

S?ieU  oyate,  subi^isiform,  resembling  certain  small  Mitres; 
spire  short,  conical,  obtuse,  few-whorled ;  aperture  elongated, 
narrow,  base  entire,  subemarginate ;  lip  simple,  acute,  arched ; 
columella  thick,  cylindrical,  twisted  in  the  middle  to  resemble 
an  obtuse  plait ;  acute  anteriorly. 

Distrihuiion,  3  species.    Eocene.    Paris  basin,  Yalognes. 

AcrrfflONELLA. — Sub-genus,  Volvulina,-  StoHczka,  1865; 
(ActseonoUa  part.  Meek,  1863). 

Type^  Volyaria  laevis,  Sowerby. 

Shell  oyate,  yolvuliform,  involute,  more  or  less  attenuate 
above,  widest  below  the  middle,  entirely  without  any  traces  of 
a  spire. 

Foasili  5  species.    Cretaceous.    Germany,  Syria. 

Family  VI.— DoRiDiB. 
Anqasiella,  Crosse,  1864. 

Dedicated  to  Mr.  G.  F.  Angas. 

Type,  A.  Edwardsi,  Port  Jackson. 

Animal  elongated,  rounded  in  front;  attenuated  and  pointed 
behind;  mantle  covering  the  head  and  foot;  dorsal  tentacles 
two,  clavate'as  in  Doris;  gills  plumose,  less  numerous,  and 
placed  in  front  of  the  anus  as  in  Triopa,  and  occupying  the 
median  part  of  the  back,  a  more  forward  position  than  in  others 
of  the  Doridce^ 

Plocamophoeus,  Euppell. 

£!xample,  P.  Ceylonicus,  Xelaart  sp. 
Synonym,  Peplidia,  Lowe ;  ?  Gymnodoris,  Stimpson. 
AnimcUy  similar  to  Polycera^  but  tha  ■<»\Ass.Oia'e»  ^issk  -sj^s^ss^siS^ 
wii^un  sheaths. 
DisWihution,  3  species.    M.adetta»  k^3fi^x^^^^.^^'^^^-       ^^ 
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Kaunga,  Alder  and  Hancock,  1863. 

EtymoUygy^  an  old  Indian  name  for  Telinguna, 
Typey  K.  omata,  Aid.  and  Han.    Coromandel  coast. 
Animal  with  an  obtnsely  rounded  body ;  branchiae  plumose, 
non-retractile,  surrounding  the  yent,  but  placed  separately  at  a 
little  distance  from  it  on  the  posterior  part  of  the  back. 

[Pamily  Dobidopsid^,  Alder  and  Hancock,  1863.] 

Dorsal  tentacles  retractile  within  sheaths ;  no  oral  tentacles. 
Tongue  atrophied,  buccal  bulb  modified  into  a  delicate  suctorial 
retractile  proboscis ;  mantle  devoid  of  spicula. 

DoBiDOFSis,  Alder  and  Hancock,  1863. 

Body  depressed,  oyal  or  elliptical ;  mantle  covering  the  head 
and  foot,  smooth,  or  with  soft  warty  tubercles ;  dorsal  tentacles 
^minated ;  head  minute,  generally  produced  into  small  lateral 
lobes,  without  oral  tentacles;  branchise  plumose,  wholly  or 
partially  surrounding  the  vent  on  the  media-dorsal  line,  retrac- 
tile within  a  common  cavity. 

Distribution^  10  species.    East  Indies,  China,  Madeira. 

Family  Vn.— Tbitoniad^.* 
Hebo,  Loven. 
Example^  H.  formosa,  Lov. 

Animal  with  no  mantle ;  tentacles  two,  linear,  simple  non- 
retractile  ;  veil  plain,  produced  at  the  sides,  gills  branched  or 
umbellated.  Tongue  with  a  large  central  denticulated  spine, 
and  two  simple  lateral  spines.    Jaws  corneous. 

[Family  EouDrDJB.] 
Phediana,  Gray. 
Example,  P.  Patagonic^,  D*Orbigny. 

Animal  with  a  stout  body;  dorsal  tentacles  clavate,  laminated; 
oval  tentacles  very  large ;  gills  in  close  transverse  rows ;  sides 
of  the  foot  rounded. 

[Family  EoLrDiB.] 
Mjldbella,  Alder  and  Hancock,  1863. 
Type,  M.  ferruginosa.  Aid.  and  Han.     India. 
Animal  ovate,  depressed,  with  a  distinct  cloak.    Dorsal  ten- 
taclea  with  the  upper  portion  papillated:  no  oral  tentacles.  Head 
broad,  with  a  semilvmaT  "^eCL.    ^x^jcisStoasa  ^^^t^^i^jo^  <m:  linear, 
placed  in  several  to^b  touh^  \)bft  tuqx^oi  <A  'Ocl^  ^<a!^»    Axco:^ 
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kiUral.  Tongue  narrow,  with  three  pectinated  plates  in  each 
row.  Jawa  large  and  atrong,  margiua  without  denticulatioat'. 
This  genus  is  closely  related  to  Anliopa. 

Fhtllobkahchus,  Alder  and  Hancock,  1863, 
Type,  ProctouohiB  onentalis,  Eelaart.    India, 
AmToal  elongated,  flattened  on  the  hack,  angulated  at  tlie 
*  sidoa,  without  a  diatinct cloak.  Tentacleatwo,  dorsal,  longitudi- 
nally folded,  bifurcate  ahoye,  non-retractile.    Head  produced 
at  the  sides  into  aiigulat«d  and  folded  expansions.    Branchieo 
jeaf-like,  with  distinct  foot-stalka,  arranged  in  BeTcral  rowa 
along  the  eidee  of  the  back  and  round  tike  head  in  front.     Anus 
lateral.    The  tongue  resembles  that  of  fftrmtm. 


CLASS  IV.— BEACHIOPODA.' 

PaMTT.T  I, — TEaEBRATULlD^.t 

Tebebkatula  (_Bee  p.  363). 

Subrgenua,  RmMdceria,  Hall,  1859. 

Dedicated  to  the  late  Hon.  Stephen  Van  Eenaselaer. 

Examples,  £.  oToidea,  Hall,  Fig.  18  ;  Teiebratula  strigicepa, 
Somer. 

SluU  oToid  or  Buborbicular,  without  mesial  fold  or  sinua ; 
boak  prominent,  acute,  more  or  less 
incurved;    foramen  terminal,   aome- 
times  concealed.    Ventral  Talve  with 
two  diverging  cardinal  teeth  aupported 
by  strong  dental  pUtea.    Doieal  yalve 
with  the  dental  sockets  between  the 
shell  and  a  strong  prooeaa  from  which 
the  slender  crura  proceed,  first  ma 
direct  line,  and  then  one  division  of 
each,  diverging  into  the  centre  of  the 
ventral  valve,  terminate  in  acute  points. 
On  the  other  side  the  diviaiona  extend 
nearly  at  right  angles  to  the  axis  of 
the  shell  into  the  cavity  of  the  dorsal 
valve ;  and  thence  bending  abruptly 
forward    and    gradually   converging,     . 
terminate  above  the  centre  of  the  eheU.  ot 
in  a  tiiin  flattened  or  loa^tui^wAi'^  ^lI^lre,'to«^l>l»-™ 
eonoave  plate.  v..v..^™a.v«^*»«' 
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Bma^eUBria,  if  not  synonymoufl  with,  is  closely  related  to, 
Meganteris. 

Fosnl,  11  species.    Silurian  to  Devonian.    Europe,  North 
America. 

Oentbqnelia,  Billings,  1859. 

■Etymology y  diminutive  of  kentron,  a  spur. 

Type,  Bliynchonella  glans-fiagea,  Hall. 

Shell  having  the  general  form  of  Terehraittla.  Dorsal  valve 
■with  a  loop  consisting  of  two  riband-like  lamellse,  which  were 
united  at  an  acute  angle  at  the  point  of  greatest  extension, 
whence  they  recurve  in  a  thin  vertical  plate  which  is  not 
attached  at  either  margin,  approaching  in  some  respects  to 
Waldheimia, 

Diatribuiion,  4  species.    Devonian.    North  America. 

Leftoccblia,  HJBill,  1859.    (Ooelospira,  Hall). 

Appears  to  differ  from  Centronella  only  in  consisting  of 
species  which  have  the  surface  ribbed  instead  of  smooth. 

Distribution,  9  species.  Mid.  Silurian — ^Devonian.  Europe, 
North  America.  No  true  Terebratulsd  have  been  found  in 
beds  older  than  the  Devonian. 

Family  n. — SprarpEEiD-a:.* 
Syeingothybis,  Winohell,  1863. 


Fig.  19.  Section  thioogh  the  beak  of  the  ventral  valve  of  S.  typa  (Winchell). 
I,  dental  plates  or  lamells ;  £,  tube  incomplete ;  r,  mesial  ridge. 

Examples,  S.  typa,  Winchell,  Pig.  19;  Spirifera  distans.  Sow. 

Shell  like  that  of  Spirifera,  with  an  elongated  hinge-line. 
Ventral  valve  with  a  broad  mesial  sinus,  a  very  broad  area,  and 
a  narrow  triangular  fissure  closed  towards  the  apex  by  an 
external  convex  pseudo-deltidium ;  beneath  which,  and  diverg- 
ing from  it,  is  ano^er  transverse  plate  connecting  the  vertical 
ciental  lamellse,  which  are  incurved  so  as  to  nearly  join  their 
inferior  edges,  thus  forming  a  fissured  tube,  which  projects 
beyond  the  limits  of  tke  p\a\ft  iiom^\^«ik  vt  originates  into  the 
interioT  of  the  Bihell.    A.  \o^  ■ni^cia.TL  t^^'^  ^ssx^t:^  tesssi.*^siSk 
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beak  to  the  anterioi  part  of  the  TaWe.  Borial  vftlye  depressed 
without  an  oiea,  and  with  a  djatmct  mesial  fold.  Shdl~strticltir» 
punctate. 

Foiaii,  3  species.  Carboniferous.  United  States,  Ireland, 
Belgium. 

CSKTiHA,  David^m,  1858. 

Etymologi/,  modified  ftom  the  diminutJTe  {Cj/rtidium)  of 
Cyrtia. 

Examples,  0.  heterodyta,  0.  Demar-  a^_      jS^ 

lii,  and  C.  septoBa.  "\j^W  j 

out  tlie  Tertic^  shelly  platea  vhich       ^^^^^FMM-^ 
diverge  from  the^xtremity  of  the  beak.      Bl^^^^^^sM 
Interior  of  ventral  valve  with  two  con-      MiiM^^|H[||^----3 
t^TiouB  vertical  septa,  which,  coalesce     ■^j^^BBflPy 
into  one  median  plate,  which  extends      ^9^^Hw^ 
from  theeztremityofthebeak  to  within       ^^j^i^R/^ 
a  ehort  distance  of  the  frontal  mai^in,  ^^^^ 

and  then  diveiKes  to  form  dent^plat«s,  ,  ,i'«.i''-'- 
.a.mft.l.«m«.  The  ««m  i.  co- ,,fHS","S£,i5i~i 
Tered  by  an  arch-shaped  deltidium ;  "eitiaiitcn ;  i,  '-«ii»p8a  chamber. 
bat  in  C.  Demarlii  the  median  eeptum  is  continued  as  far  as 
the  under  surface  of  the  deltidium,  and  the  dental  plates  are 
fixed  to  the  sideB,  instead  of  the  upper  edge,  as  in  (7.  heterodyta 
and  0.  teptoio. 

"  Spiral  coils  having  the  same  position  ae  in  Spirifera,  but 
the  two  first  coils  are  connected  a  little  in  front  of  the  mid- 
length  by  an  apparatus  Bomewhat  like  that  of  Spirigera,  but 
not  so  complicated.  A  very  slender  process  Bprings  upwards 
towards  the  ventral  valve  froni  each  coil,  and,  at  a  height  of 
about  one  line,  curves  forwards.  The  two  then  unite  and  fom 
a  single  band,  which  extends  forwards  to  about  the  front  of  the 
coO,  and  there  ends  in  an  obtuse  point." — (Billings.) 

DitMhtOion,  9  species.  Devonian — "Sma.  Europe  and 
North  America. 

MeeistElla,  Hall,  1860. 

Etymology,  diminutive  of  Meriata,  an  allied  genus. 

Exampla,  Atrypa  tumida,  Dcit. ;  Meiistella  bevis,  HaU. 

Shell  oval,  ovoid,  orbionlar  or  tranffverBa,    Val^tA-'aiaojaitc^ 
convex,  with  or  without  a  me&MkMft.  wA.'&KQBN^ss'Sa-'w*^- 
Kutiy  imperforate,  inciirvei;  eiea.  nsaa.    '&'w!teJ«.  «°>^^ 


tUmiAL  Or  IBH  HOLLUSOA. 

coucoLtrloBlly  etnated.  Dorsal  Talve  wiUi  a  longitudinal 
Bepttua;  upper  part  of  the  ventral  valve  wiUi  a  deep  Bob- 
triangular  muscolai  impresHion  which,  unites  with  the  rostral 
ca-rity. 

The  epeciee  of  this  genua  are  MeriittB  witnout  the  peculiar 
appendage  of  the  Tontral  Talve.    ' 

Ditlribution,  17  species.  Silurian — DeTonian.  Europe,  North 
Amarica. 

The  forma  marked  by  plicatione  en  the  mesial  fold  and  sinus, 
and  Bomettfnes  witii  obscure  or  distinct  plications  on  the  lateral 
portions  tulheahell, constitute  the  genua  LEiOKEYHCEtis,  Hatl. 
4  Bpeoiea.    Devonian.    United  States, 

Ohabionella,  BQlinga,  1861. 
'    Synonym,  Cryptondla,  Hall,  1S6I, 

Type,  Athyria  sdtula. 

Shell  resembling  Athyrit,  but  more  elongate-ovate  or  ap- 
proaching to  Terebratriia  in  form.  Inlemal  spires  as  in  Athyrit 
and  Maiita,  but  the  dorsal  hinge-plate  is  either  obsoleto  along 
the  middle,  or  anchylosed  to  the  bottom  of  the  valve.  Foramen 
terminal,  bounded  on  the  lover  side  b;  one  or  two  deltidial 
pieces,  or  by  a  portion  of  the  shell.  The  mesial  septum  in  the 
dorsal  valve  ia  either  absent  or  rudimentary. 

Dislribiition,  lo  species.     Devonian.     America,  Spain. 

NucLEospiBA,  Hall,  1859. 
Etymology,  nucZetu,  and  »pira. 

Typet,  Spirifer  pisom,  Sofforby;  Nucleospira  ventticosa, 
HaU,  rig8.  21,  22,  23. 


•«>n»;  /.medio-Iongitnaiiuil  WDliiaii  tt,  ««&■,  5,1  bkusw*.  »^^™  w  Vim  «»» 
benMtb  the  beal.    (flail.) 


fiBACHiOPODA. 

Shell  punctate ;  spheroidal ;  beaked ;  hinge  line  shorter  than 
the  width  of  the  shell ;  cardinal  extremities  rounded.  Internal 
spires  as  in  Spirt/era,  Ventral  valve  with  a  flattened  space  or 
false  area  beneath  the  beak,  on  each  side  of  which,  at  the  base, 
is  a  strong  tooth ;  a  narrow  medio-longitudinal  septum  extends 
from  the  beak  to  the  base.  Dorsal  valve  furnished  with  a  strong^ 
spatulate  cardinal  process^  which,  rising  vertically  from  the 
cardinal  margin,  is  closely  grasped  at  its  base  by  the  cardinal 
teeth  of  the  other  valve ;  and  thence  bending  abruptly  upwards, 
and  expanding,  is  projected  into  the  cavity  of  the  opposite  beak, 
lying  close  upon  the  under  side  of  the  false  area.  Cardinal  pro- 
cess grooved  to  allow  of  the  passage  of  the  peduncle,  for  the 
protrusion  of  which  a  minute  foramen  is  sometimes  observed  in 
the  beak.  The  crural  processes  originate  at  the  base  of  the 
cardinal  process.  A  medio-longitudinal  septum  as  in  the  ventral 
valve. 

Surface  of  shell  apparently  smooth,  under  a  lens  punctate ; 
when  perfect,  covered  with  minute  hair-like  spines. 

The  larger  species  of  this  genus  present  some  analogy  in 
external  appearance  with  Spirigera,  and  the  presence  of  internal 
spires  increases  the  similarity.  The  cardinal  teeth  xesemble  those 
of  Sjpirigera  and  Merieta,  In  form,  and  in  the  punctated  test,  it 
simulates  Magaa;  while  the  elongate  cardinal  process  of  the 
dorsal  valve  resembles  that  structure  in  Thecidium. 

DiatrihtUion,  Y  species.    Silurian.    United  States,  England 

Tb^matospira,  Hall,  1859. 

Etymology  t  trema,  a  foramen,  and  apira. 
EooampUf  T.  multistriata,  Hall. 

Bhdl  transverse,  elliptical,  or  subrhomboidal,  furnished  with 
internal  spires  (arranged  as  in  Spirt/era) ;  hinge  line  shorter 
than  the  width  of  the  shell.  Yalves  articulated  by  teeth  and. 
sockets ;  beak  of  ventral  valve  produced  or  incurved  and  trun- 
cated by  a  small  round  perforation  separated  from  the  hinge 
line  by  a  deltidium.  A  deep  triangular  pit  or  foramen  beneath, 
the  beak,  which  is  fiUed  hy  the  closely  incurved  heak  of  the  dorsal 
valve*    False  area  sometimes  defined. 

Distribution^  7  species.  Upper  Silurian — ^Middle  Devonian, 
United  States. 

This  genus  and  the  next  ap^^x  ^  \«k  OiS^ssSc^  ^^^ss^sSs.^*^ 
JlHzia, 


lUHTAL  OS  THE  UOLLVSOA. 

BHTsoHoarmA.,  Hall,  1869. 

Efymohgy,  puyx°t''  ^  ^^>BBk,  and  apira;  ia  allusion  to  its 
eimilarity  in  form  to  lihj/nchondla,  and  haying  internal  spires.  ' 

Type,  Waldheimia  formosa,  Hall. 

Bhfll  somewhat  eimilar  to  Rhj/nchcnella,  but  iisually  more 
Bymmetricallj  founded,  and  with  losa  distinct  mesial  sinuoBitdes ; 
and  in  these  characters  they  resemble  Waldhnmia. 

Valves  artdculated  by  teeth  and  sockets,  aimUar  to  those  of 
NwiUofpiTa;  the  omra  supporting  two  conical  spires.  The 
cardinal  process  of  the  dorsal  valve  is  a  broad  emarginate  plate ; 
beak  of  the  ventral  valve  largely  perforated.  Surface  plicated 
or  striated. 

Ditbibviitm,  7  species.  Silurian — Devoniaa.  United  Statei, 
Russia. 

Atrspa  (seep.  378). 

The  internal  appendages  of  Atrypa  reticularis  (see  Fig.  24} 
consist  of  a  pair  of  spiral  couoa,  placed  side  by  side,  with  their 
apices  directed  towards  the  cavity  of  ttie  dorsal  valve;  the 
lamellae  have  their  origin  on  the  socket-walls,  and  run  parallel 
with  the  inner  margin  of  the  valve. 
"  The  spiral  cones  are  connected  by 
an  entire  and  contdnnoos  loop,  wbiok 
is  confined  to  the  rostral  part  of  the 
j  shell.  Tholooparisesfromtheposterior 
I  portion  of  the  first  volutions  of  the 
spires,  and  curves  gently  forward 
and  upward ;  the  central  or  elevated 
portion  is  situated  between  and  be- 
hind the  cones,  and  forma  a  mcos  or 
p.    j^  less  abrupt  curve,  or  is  prolonged 

into  a  point  directed  towards    the 
dorsal  valve.    The  existence  and  form  of  this  loop  have  been 
ascertained  in  several  diffcrent  varieties  of  A.  relieularii,  as 
well  as  in  .4,  spinosa,  HaU,"— (Whitfield.) 
Sub-genus,  Zygohpiea,  Hal!,  1862. 

Syntmym,  Steaocisma,  Conrad,  1847.  Spiral  oones  connected 
by  an  entire  and  continuous  loop  in  a  very  similar  manner  t» 
that  shown  to  exist  in  Atrj/pa  reticjOarU;  but  the  loop  having 
ita  ConnecUon  with  the  apiial  WnaWa  a,t  a.  vj^at  relatively  more 
distant  &oni  their  oi^moQ.  ftift^an^e'eVate,  wA-gMKia^tma, 
or  In  front  of  the  epiree. 


5KA0HI0P0DA. 

Family  III. — Ehyncshonbllid^.* 
Eatonia,  Hall,  1859. 

Dedicated  to  the  late  Professor  Amos  Eaton. 

Examples,  Atrypa  peculiaris,  Conrad ;  A.  singularis,  Yanuxem. 

8hdl  like  that  of  Rhynchonella;  the  lower  half  of  the  yentral 
yalye  with  a  broad  deep  sinus.  Yalyes  articulating  by  means 
of  two  teeth  in  the  yentral  yalye,  with  corresponding  sockets  in 
the  dorsal  yalye,  and  a  median  septum  embraced  between  the 
deeply  bifurcating  cardinal  process  of  the  opposite  one. 

Dorsal  yalye  with  four  crural  processes ;  in  the  yentral  yalye 
the  dental  plates  are  represented  by  eleyated  lamellae  surround- 
mg  the  muflcuLir  impression,  which  is  much  stronger  and  differs 
in  some  respects  from  that  of  BhyncJioneUa* 

Ftmil,  7  species.    Upper  Silurian.    United  States. 

Oamerella,  Billings,  1859. 

Examples,  0.  Volborthi,  Billings ;  Atrypa  extans.  Hall. 

Synonym,  Triplesia,  Hall,  1859. 

Ventral  yalye  with  a  small  triangular  chamber  beneath  the 
beak,  supported  by  a  short  mesial  septum  as  in  Pentamerus, 
Dorsal  yalye  with  a  single  mesial  septum  and  two  short  lamellae 
ipT  the  support  g£  the  oral  appendages,  as  in  RhyncJumella, 
Surface  smooth  or  obscurely  plicated. 

IHstnlmtion,  9  spedes.    Lower  Silurian.    North  America. 

EiCHWAiiDiA,  Billings,  1858. 

Dedicated  to  Professor  Eichwald,  the  celebrated  Bussian 
palaeontologist. 

Type,  E.  subtrigonalis,  Lower  Silurian.     Canada. 

Shell  with  the  yentral  yalye  perforated  on  the  umbo  for  the 
passage  of  a  peduncle ;  the  place  of  the  foramen  beneath  the 
beak  being  occupied  by  an  imperforate  concaye  plate ;  the  in- 
terior of  each  yalye  diyided  by  a  medio-longitudinal  ridge,  that 
of  the  dorsal  yalye  yery  prominent ;  hinge  and  teeth  sockets 
wanting. 

The  internal  structure  of  the  yentral  yalye  somewhat  resem- 
bles that  of  Pentamerus  or  Camorophoria, 

DistrihvMon,  3  species.    Silurian,  Canada ;  England. 

STBIGEXAlTDDrLA,  Billings,  1863. 
Dedicated  to  the  late  Professor  H.  E.  ^ti^s^ss^T^^* 
SynonyTM,   Stricklandia,    Eiilmga,   \^5»^   ^qpb.  ^^^.€K»^.^^ 
Benaaelseria  (para),  Hall. 


UAH  UAL  OF  TOE  MOLLUSCA. 

Type,  FeutameruB  leoB,  Sowerby. 

Shdl  usually  large,  elongato-oval,  &c. ;  Talves  nearltf  e^uai, 
never  globou;  a  short  mesial  eeptuia  in  the  mterior  of  the  ven- 
tral valve  supporting  a  small  triangular  chamber  beneath  the 
beak  OS  in  Pentaraerut ;  in  the  dorsal  valve  no  longitudinal  septa, 
spiles,  or  loop,  the  whole  of  the  internal  solid  oi^ans  consiBting 
of  two  short  or  rudimenfary  dental  plates,  which  in  some  spe- 
cies bear  prolonged  calcified  processes  for  the  support  of  the 
cirrated  arms.  A  more  oi  less  developed  area  in  the  ventral  valve. 

In  S.  lavU  and  S.  miorocamenu  the  hinge  line  is  straight  and 
much  estended.  In  S.  Arackne,  Billings,  the  area  of  the  ven- 
tral valve  is  so  much  developed  as  to  give  the  whole  shell  the 
external  appearance  of  an  Orthis. 

Dittributi'm,  10  species.  Uiddle  SUurian,  Europe,  America. 
S.  dongata,  Yanoxem,  is  the  only  species  known  in  the  Devonian 

Family  IV.  —  Obtstd^." 
SKENtsicif,  Hall,  1861. 

Etymology,  ikenidion,  a  little  tent. 

Type,  Orthis  insignis. 

Shdl  having  the  general  aspect  of  Orikis,  except  in  the  eSr 
treme  elevation  of  the  ventral  valve ;  caidinal  process  prolonged 
into  a  median  septum,  which  extends  to  the  base  or  &ont  mar- 
gin of  the  shell,  and  occasionally  bifurcatoa  at  this  lower  ex- 
tremity.    Area  large  and  triangular  in  the  typical  species. 

Dittribution,  3  species.    Silurian,  United  States. 


StB£PTOSHT»0HU8,  Eoug,  1830  (e 


BRACHIOP01>A. 

Sliell  inequivalved,  convex  or  concavo-convex,  externally 
Btriated ;  liinge  line  rather  shorter  than  the  width  of  the  shell; 
dorsal  valve  semicircular,  with  a  small  narrow  area.  Ventral 
valve  with  a  prolonged  and  oftentimes  bent  beak ;  area  trian- 
gxQar,  with  a  fissure  covered  by  a  convex  pseudo-deltidium.  No 
foramen  is  observable,  but  the  cardinal  process  is  at  times  seen 
partially  extending  under  the  deltidium  (Fig.  26). 

Interior  of  ventral  valve,  with  a  strong  hingo-work  on  either 
side  at  the  base  of  the  fissure,  supported  by  a  dental  plate 
(Fig.  25,  t) ;  muscular  scars  two,  elongated,  oval,  deeply  exca- 
vated, separated  by  a  wide  mesial  ridge  (Fig.  26,  r). 

Interior  of  dorsal  valve  with  a  largely  developed  cardinal 
process,  composed  of  two  projections,  grooved  or  bidentated 
towards  the  extremity  of  their  outer  surface;  socket  plates 
large,  and  partly  united  to  the  lower  portion  of  the  cardinal 
process;  adductor  scars  quadruple,  occupying  more  than  a 
third  of  the  length  of  the  valve,  and  arranged  in  pairs,  divided 
by  a  short  rounded  mesial  ridge. 

This  genus  is  intermediate  between  Orthis  and  Strophomena. 

Distribution,  6  species.  Sil. — ^Perm.  Europe,  Asia,  America, 
and  Australia. 

TEOPiDOLEPTUS,»Hall,  1859. 

Etymology,  tropiSy  a  keel,  and  l^ios,  thin;  the  carinated 
ventral  valve  and  shallow  visceral  cavity,  in  its  analogy  with 
Leptoena,    (See  **  Eeg.  Eep.,"  1856,  p.  3.) 

Tyjpe,  Strophomena  carinata,  Conrad. 

Shell  transversely  oval,  or  longitudinally  semi-elliptical, 
articulating  by  teeth  and  sockets,  hinge  line  about  equal  to  the 
breadth  of  the  shell.  Ventral  vs^ve  convex,  with  a  linear  area 
and  triangular  foramen  in  the  margin  of  the  area ;  from  the  inner 
edges  of  this  proceed  the  dental  lamellae,  which  are  separated 
from  the  area  by  a  narrow  groove  strongly  crenulated  on  the 
outer  edge,  and  extending  obliquely  outwards,  terminating  in  a 
low  ridge  which  partially  surrounds  the  musctilar  impression ; 
dorsal  valve  concave;  cardinal  process  prominent,  wedge- 
shaped,  supporting  the  bases  of  the  crura ;  dental  fossets  crenu- 
lated, surfiace  plicated ;  shell  structure  punctated. 

Distribution,  2  species.    Devonian.     United  States. 

VrrTJiiiN  A,  "HaXlL,  \%^\. 

JStymology,  Vitula,  a  godde&a. 

Type,  V.  pustulosa.   De^omaii.    ^^^  ^«£^*  ^ 


MANUAL   OF   THE   HOLLUSOA. 

SJieU  resembles  that  of  TropidoU^tuSy  but  the  dental  processes 
are  not  crennlated,  nor  distinctly  separated  from  the  area  a£  in 
that  genus. 

AMFHiCLnrA,  Laube,  1865. 

Etymology,  amphi,  about,  and  dino,  a  slope. 

Type,  A.  dubia,  Munster  (Prodncta). 

Bhell  inequiyalve  circular,  excavated,  smooth ;  ventral  yalye 
convex,  beak  short ;  perforated ;  dorsal  concave ;  hinge  line  very 
short  and  suboblique;  area  wanting;  deltidium triangular,  dis- 
tinct; structure  of  the  test  fibrous,  squamose;  externally 
AmphicUna  resembles  some  Lepta&nse,  the  shell  structure  is  very 
similar. 

Distribution,  2  species,    St.  Gassian,  Austria. 

Cdkeola.  **  Within  the  last  few  years  the  researches  of  Pro- 
fessors Suess  and  Lindstrom  have  thrown  considerable  doubt  as 
to  this  genus  belonging  to  the  Brachiopoda.*'  •  .  **  If  a  bra- 
chiopod  it  seems  the  most  abnormal  of  all  its  genera." — David- 
son (1866). 

Family  YIII. — ^Lingulidje.* 
LiNGULELLA,  Salter,  1866. 

Etymology,  diminutive  of  Lingtda, 

Type,  Lingula  Davisii,  M'Coy. 

'^  Shell  nearly  equivalve,  broad  oblong,  the  ventral  valve 
pointed,  toith  a  distinct  pedicle^groove.  Muscular  sears  strong, 
nearly  as  in  Oholus,  but  the  pair  of  anterior  retractors  are  more 
linear  than  in  Obolus,  and  the  sliding  muscles  small,  and  not 
quite  external  as  in  Oholus" — (Salter.) 

Distribution,  3  species.  Lower  Silurian.  Ireland,  Wales, 
Norway. 

LiNGULEPis,  Hall,  1863. 

Etymology,  lingula,  a  little  tongue ;  lepis,  a  scale. 

Type,  Lingula  pinniformis,  Owen. 

Shell  thin,  subovate,  or  subtrigonal ;  composition  and  stmo- 
ture  as  in  Lingu>la,  Ventral  or  larger  valve  with  beak  more  or 
less  produced  and  pointed ;  visceral  scar  trilobed,  with  a  longi- 
tudinal raised  mesial  Line  or  septum — ^lateral  divisions  diverging, 
and  usually  longer  than  the  middle  one ;  dorsal  or  smaller  valve 
with  the  beak  less  pioduG^d  than  that  of  the  other ;  viscSral 
scar  £aheRiform. 
Distribution^  4  species.     BWxm»3i»  liJXvKns»i. 
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PTEBOPODA. 

Tbtmebet.t.a,  BillingB,  1863. 

SheU  allied  to  that  of  Oholtts,  from  which  it  differs  in  the  pes- 
session  in  the  interior  of  each  yalye  of  three  longitudinal  septa 
of  yariable  length,  which  support  a  horizontal  or  concaye  plate. 

DistribtUion,  2  species.    Silurian.    Canada. 

Obolella,  Billings,  1861. 

Etymology,  diminutiye  of  Oholus,  ^ 

Synonym^  (?)  Keyserlingia,  Pander. 

Type,  Obolella  chromatica,  Billings. 

"  Shell  oyate,  circular  or  subquadrate,  convex  or  plano-con- 
yex ;  yentral  valve  with  a  false  area,  which  is  sometinies  minute, 
and  usually  grooved  for  the  passage  of  the  peduncle ;  dorsal 
'  valve  either  with  or  without  an  area ;  muscular  scars  in  the 
ventral  valve,  four ;  one  pair  in  front  of  the  beak  near  the 
middle,  or  in  the  upper  half  of  the  shell,  and  the  others  situated 
one  on  each  side  near  the  cardinal  edge ;  shell  calcareous ;  sur- 
face concentrically  striated,  sometimes  with  thin  extended  lameU 
lose  edges." 

''In  general  form  these  small  shells  somewhat  resemble 
Oholus,  but  the  arrangement  of  the  muscular  impressions  is 
different.  In  Obolua  the  two  central  scars  have  their  smallei 
extremities  directed  downwards,  converging  towards  each  other ; 
but  in  this  genus  the  arrangement  is  exactly  the  reverse." — 
(Bmings.) 

Dutrihution,  12  species.  Lower  Silurian.  United  States, 
Canada,  England,  Spain. 


CLASS  PTEBOPODA.* 

Hebmioeratites,  Eichwald,  1840. 

SJtell  cylindrical  or  semi-cylindrical,  elongated,  straight,  with 
a  dark  brown  corneous  epidermis,  furnished  with  a  straight, 
median  siphuncle,  which  does  not  traverse  any  chambers. 

Fossil,  3  species.    Middle  Silurian.    Bussia. 

SaIiTERELLA,  Billings,  1861. 

Dedicated  to  Mr.  J.  W.  Salter,  late  Palaeontologist  to  the 
Geological  Survey  of  Great  Britain. 
JSMI  small,  slender,  conical,  etaaig^A,*  <iOTisasJC\s^%  ^"^  vass:^^ 

»  See  p*  Z^&,  <^ 
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cones  placed  one  within  the  other ;  the  transverse  section  of  the    j 
tubes  is  circular  or  subtriangular ;  the  surface  is  transversely 
or  longitudinally  striated. 
Foseil,  3  species.    Lower  Silurian.    Canada. 

Pheaomothega,  Barrande,  1867. 

Type,  P.  Bohemica.    Upper  Silurian.    Bohemia. 
8heU  like  that  of  Pterotheca,  but  chambered. 

CLASS  CONCHIFEEA.* 

[Family  ANOMLADiB.] 

The  genera  included  are :  Anomla  {Limanomia)  (p.  408], 
Placxtngmla  (p.  409),  Plaguna  (p.  409),  Caboxja  (p.  410), 
Plagungpsis  (p.  410),  and  Plaoenta  (p.  410). 

Family  I. — OsxREiDJE.t 
The  genera  enumerated  are  Ostrea  {QrypTicsa,  Exogyra)  and 

Pebnostecea,  Mijinier-Chalmas,  1864. 

Derivation  from  Pema  and  Ostrea^ 

Example,  Ostrea  Luciensis,  D'Orbigny. 

SheiU  more  or  less  thick,  adherent  by  the  left  yalye,  sub- 
oircular,  squarish,  or  trapezoidal,  nearly  equilateral,  inequi- 
valye ;  test  foliaceous,  subnacreous,  resembling  that  of  Ostrea, 
uo  fibrous  cortical  layers;  umbones  obsolete;  hinge  line  di- 
verging more  or  less  broad,  with  4  to  8  vertical  ligamenta! 
i^rrows,  some  long  and  deep,  others  short  and  rudimentary. 
Muscular  impression  subcircular  or  semilunar,  deeper  in  the 
fixed  yalye  than  in  the  other. 

The  species  of  this  genus,  with  the  exception  of  the  liga- 
mental  pits,  haye  nearly  all  the  characters  of  Oa^rea;  they  serye 
to  link  the  families  Ostreidce  and  Jiviculidoe, 

Distribution,  7  species.  Middle  Lias — ,  Forest  Marble. 
France,  England. 

[Family  Pegtinid^.] 

The  genera  are  Pegten   {Neithea,  Pallium),    Hekipsgten 
(p.  412),  HnTNITES  (p.  4:\^\  liOBA.  (^.  412V  Spondyltjs  (p.  413), 
PmbVM   (p.  414),  PliOAiroXJ^  ^^^,  \\\Y«iA^3aftV3^-^rflCL^^va^ 

tioaal  genera  and  Bub-gQinftT«i''. — 

•see  p.  398.  \^vW. 
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Pbenopectbn,  Winchell,  I860. 

Derivation,  Pema  and  Fectm,  from  a  combination  of  some  of 
the  cliaracters  of  the  two  genera. 

Type;  Ayiculopecten  limseformis,  White  and  Whitfield. 

Shell  BubequivalYe,  inequilateral,  auricnlated;  hinge  line 
straight,  with  a  central  triangular  cartilage  pit  and  a  transverse 
plate,  with  smaller  lateral  cartilage  pits  diminishing  in  size  and 
depth  &om  the  centre  outwards. 

Pemopeden  agrees  with  AmiieiuTn  in  its  subsymmetrical  ears, 
cardinal  cartilage  pit,  and  in  the  absence  of  radiating  ridges, 
but  differs  in  its  straight  hinge  line  and  lateral  cartilage  pits. 

Fosailf  7  species.  Carboniferous  limestone.  Michigan,  Bel- 
gium, Nassau.  Probably  others  referred  to  Avicula,  Pterinea, 
and  more  especially  to  Aviculopecten,  Amusium,  and  Peden, 

AviCTJLOPECTEN  (p.  417)  does  not  possess  the  prismatic  of  the 
Aviculidce,  but  the  peculiar  corrugated  tubular  structure  of  the 
Pedinidoe  (Meek).  It  bears  the  same  relations  to  existing 
Pedena  as  Pterinea  does  to  existing  Ayiculas. 

Plicatula  (see  p.  414). 

Sub-genus,  JTarpaa?  (Parkinson,  1811),  Deslongchamps,  1858. 

Example,  Harpax  Parkinsoni,  Brown. 

Hinge  of  attached  yalve  coDsisting  of  a  flattened  triangular 
plate,  traversed  by  a  central  more  or  less  perpendicular  liga- 
mental  farrow,  exterior  to  which  are  slightly  marked  diverging 
sulci  to  receive  the  elevated  borders  of  the  ligamental  groove 
in  the  other  valve ;  the  outer  borders  of  the  plate  form  length- 
ened and  elevated  dental  processes.  Hinge  plate  of  &ee  valve 
traversed  mesially  by  the  ligamental  groove,  the  borders  to 
which  are  elevated  and  but  slightly  diverging;  exterior  to 
these  are  strongly  impressed  grooves  to  receive  the  dental  pro- 
cesses of  the  other  valve. 

Fossil,  16  species.  Lias  and  Lower  Oolites.  France  and 
England. 

Tebqtjemia,  Tate,  1867. 

Dedicated  to  M.  0.  Terquem,  an  eminent  palaeontologist. 

JSxample,  T.  Heberti,  Terquem,  Mem.  Soc.  G6ol.  de  Fr.,  vol. 
yiii.  p.  106,  t.  13,  f.  1—3,  1865. 

Synonym,  Oarpenteria,  E.  Deslongchamps,  1858  {non  Gray, 
1856. 

Shell  inequivalve,  Bubeqvn\BAfit«X,  ^\Jow2i^^\s^  *^^  -kxs^ssrs^.:^ 
portion  of  the  right  Tal^e;    t\i^  Vi'^  ^^^^  >S^^^i^  "^"^^ 
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smooth,  and  omamented  posteriorly,  as  also  the  free  portion 
of  the  right  yalye,  by  concentric  plications  or  radiating  ribs. 
Hinge  area  triangular,  transyerse,  striated  in  the  same 
direction,  edentulous,  sometimes  produced  in  the  naiddle  line ; 
ligamental  furrow  median,  longitudinal,  straight,  rather  nar- 
row. Muscular  scar  near  the  posterior  margin;  pallial  line 
wanting.  Eztemall}^  the  shells  of  this  genus  resemble  those 
of  Hinnitea  and  (ktrea. 

Fossil,  6  species.    Lower —  Upper  Lias.    France,  €brmany, 
Qreat  Britain. 


Family  n.— Ayiculid^.* 

Sub-family  1. — Ttebusteinje.  Cartilage  contained  in  a 
series  of  linear  farrows  nearly  parallel  to  the  cardinal  margin ; 
hinge-margin  broad,  flat;  anterior  muscular  scar  moderately 
developed  and  deep.     Extinct. 

G^enus  : — ^Pterinea  (probably  includes  the  Silurian  and 
Devonian  species  referred  to  Avicula), 

Sub-genus  : — JSopteria,  Billings ;  E,  Typica,  L.  Sil.  New- 
foundland. Yalves  equally  convex,  hinge  with  an  external  (?) 
ligament. 

MoiroPTEBiA,  Meek,  1865. 

Type,  Gtervillia  longispina,  Cox.  Coal  Measures.  Kentucky. 
Hinge  edentulous ;  anterior  muscular  scar  faint,  as  in  Avicula, 

Myaluta  (see  p.  421).  Ambonychia  (p.  417),  (?)  Aotino- 
DESMA,  and  Pteropeena  (p.  416).  A,  Casei  {Megapferia,  Meek), 
Lower  Silurian,  Lidiana,  differs  &om  the  typical  forms  of  the 
genus  in  the  great  development  of  its  posterior  wing. 

Sub-family  2. — ^AviCTJLrN'^.  Cartilage  pit  single,  defined; 
anterior  muscular  scar  very  small. 

Genera :— Avtctjla {Maleagrina,  Mdlleus)yYTiLSELLA  (p.  416); 
Atjoella  (p.  416),  MoNOTis  (p.  417),  Halobia  (p.  417),  Posroo- 
NOMYA  (?)  Oardiola  (p.  417);  Eubydesma  (p.  417). 

Sub-family  3. — Pekntid^.  Cartilage  contained  in  a  series 
of  transverse  furrows.  Anterior  muscular  scar  generally  very 
small. 

Genera :— Peena  (p.  418),  Crenatula  (p.  418),  Hypotrema 
(p.  418),  Geevillia  (p.  418),  Bakewellia  (p.  418),  and  Inoob- 
RAMU8  (p.  419),  and  the  iol^o^^jmi^  cAi^NanrMJ^  — 

»  See  ^.41^ 
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HosREsu,  liirabe,  1866. 

Dedicated  to  Director  Dr.  Iforiz  Hflmes. 

Tyjpe,  Oeirillia  seoiaJia,  Sekloth,  St.  Caasian. 

Differs  from  the  typical  Gervilliee  b;  the  peonlior  structure  of 
the  hiage,  and  by  a  more  or  lees  lengthened  septum  going 
throagh  the  cavi^  of  the  ombones.  The  genus  is  intermediate 
between  Oattiandla  and  Oervillia.  > 

NATAsmA,  Munier-Chalmas,  1863. 
Type,  N.  Heberti,  Mnnier,  Cenonamian,  Aubeterre. 
Shell  resembling  a  tranarerse  VtUsella,  rostrated  posteriorly ; 
the  internal  fibrous  layer  is  wanting. 

Eliqmus,  E.  Deslongohampa,  18G6. 
Etymology,  tktyfim,  a  sinuosity,  in  allusion  to  the  sinuosities 
of  the  borders  of  the  post-apical  opening. 
Type,  E.  polytypuB,  B.  Doslong.  Fig.  27 


Fig.  S7.~Gllsi°<i>  Folftypn*. 

Aiiimal  unknown. 

Shell  free,  or  perhaps  attached  by  a  bysaus,  nearly  equi- 
Talve,  ineqnilat«ral ;  ovate  or  cylindrical,  more  or  leas  com- 
pressed ;  anterior  extremity  inflatad,  and  shorter  thau  the 
attenuated  posterior  one.  Test  rather  thick,  foliaceous.  TJm- 
bonoB  inflated,  slightly  depressed  or  flattened,  diverging  and 
directed  backwards.  Yalvoa  closed  at  both  extremities,  with 
an  unsymmetrioal  (byssalF)  sinus,  «,  behind  the  umhones; 
ornamented  by  obliquo,  radiating  carinated  ribs.  Einga 
Bhort,  straight,  edentulous;  ligam«n.\»Xasw.'cna.-CL'eiisKi,-«'Sit^ 
supeiicial  pit,  /.    Muarolai  Bcai  slk^q,  Bi.'cQa.'5R&.  i'^  "^^^^^i  ^ 
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and  of  a  spoon-slLaped  process,  p,  which,  originates  from,  beneatli 
the  umbonal  cayity,  pallial  line  wanting. 

DistribtjUion,  3  species.  Inferior  Oolite, -and  Great  Oolite. 
Maine-et-Loire,  Oalyados,  Balin,  Galicia. 

The  internal  process  of  Eligmus  has  no  analogy  with  that  of 
the  Mym  and  Anatince^  which  in  them  supports  the  cartilage, 
and  is  an  internal  prolongation  of  the  hinge ;  whilst  that  of 
Eligmus  gives  attachment  to  the  adductor  muscle,  and  arises 
from  beneath  the  hinge.  Eligmus  is  related  through  Vulsella 
Turonensis,  Dujardin,  to  Vulsella;  the  test,  however,  is  not 
fibrous,  and  M.  Munier  supposes  that  the  internal  nacreous 
layer  has  been  destroyed  by  fossUization. 

Cassiaitexla,  Beyrich,  1861. 

Synonym,  Gryphorhynchus,  Meek,  1864. 

Type,  Avicula  gryphoeata,  Miinster. 

Shell  thick,  sub-hemispherical ;  right  valve  flat  or  convave, 
the  left  veiy  gibbous;  no  defined  byssal  sinus.  TJmbones 
sub-central,  hinge  line  equalling  the  greatest  length  of  the 
shell,  in  both  valves  with  a  wide  well-defined  cardinal  area ; 
ears  sub-equal,  not  produced.  Hinge  with  several  small  irre- 
gular teeth  near  the  middle.    Siirface  striated. 

Fossil,  6  species.  Upper  Trias —  L.  Lias.  Austria,  Bavaria, 
Himalayas. 

Sub-family  4. — Finniince, 

Genus : — ^Pnra'A.    Sub-genus,  Aviculopinna,  Meek. 

Type,  Pinna  prisca,  Miinster.    Permian. 

Shell  nearly  or  quite  equivalve,  beaks  not  terminal.  The 
general  aspect  of  the  shell  seems  to  be  intermediate  between 
Finna  and  Avicula, 

T&iCHiTES  (see  p.  420). 

Family  III. — Mytilid^.* 

MoDiOLARiA,  Beck  (Jefl&reys,  1863)  (see  p.  422). 

Derivation,  allied  to  the  genus  Modiola  of  Lamarck. 

Example,  Mytilus  discors,  Linne. 

Synonyms,  Lanistes,  Humphreys  ;  Lanistina,  Gray. 

Animal  with  the  mantle  folded  in  front  into  a  wide  incur- 
rent  tube,  and  behind  into  a  conical  excurrent  tube ;  foot  strap- 
sbaped, 

/Shell  rhomboidal,  aculptva^^  Vj  N^'^^i  xQ^^Vjscka  ^t^^aaL  side) 
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of  strise,  wluch  radiate  from  the  beaks,  leaving  the  middle 
portion  smooth,  umbones  incurved,  hinge  edentulous  or  cre- 
nulated,  hinge-plate  finely  notched. 

Distribution,  Temperate  and  Arctic  seas.  The  four  British 
species  occur  fossilised  in  the  Bed  and  Coralline  Crags  and 
newer  Tertiaries.  Several  species  in  the  Upper  Triassic  and 
Jurassic  formations,  referred  to  Modiola,  appear  to  belong  here. 

Cbenella,  Brown  (see  p.  422). 

Etymology,  diminutive  of  crena,  a  notch. 

Example,  Mytilus  decussatus,  Montagu. 

Animal  with  the  mantle  open  in  front,  and  folded  behind 
into  a  sessile  excurrent  tube;  foot  cylindrical^  the  &ee  end 
being  disk-like  and  issuing  out  of  a  sheath. 

Shell  oval  or  rhomboidal,  nacreous,  cancellated;  umbones 
straight,  ligament  small,  hinge  of  each  valve  furnished  with  an 
upright  tooth,  which  is  crenulated,  as  well  as  the  hinge  plate. 

The  animal  does  not  spin  a  tiiicK  byssus,  like  Modiolaria^ 
but  secretes  only  a  single  thread  for  attachment,  and  by  means 
of  which  it  holds  its^  suspended  in  the  water. 

Distribution,  5  species.  Low-water  mark  to  150  fathoms. 
Norway,  Iceland,  Greenland,  New  England,  Britain,  France. 

C.  rhombea  occurs  in  a  fossil  state  in  the  Coralline  Crag, 
Sutton. 

^  Fbasina,  Deshayes,  1863. 

Type,  F.  Borbonica,  Desh.    Isle  of  Bourbon. 

Shell  oblong  thick  cordiform,  valves  closed,  margins  entire 
inequilateral;  limule  deep  circular,  projecting  into  the  interior 
of  Uie  right  valve,  left  valve  in  the  same  place  famished  with 
dentiform  tubercles;  hinge  line  simple,  arched;  ligament 
external,  narrow ;  muscular  scars  two,  unequal,  sub-central. 

Anthbaooptesa,  Salter,  1863. 

Etymology,  anthrax,  coal,  and  pteron,  a  wing. 

Example,  A.  Carbonaria,  Dawson,  sp. 

This  genus  includes  the  so-called  Myaltnas,  but  they  have 
not  the  thick  hinge-plate  of  the  shells  of  that  genus,  and 
species  which  have  been  described  by  Ludwig  as  belonging  to 
Dreieaena,    The  form  of  the  shell  is  triangular. 

Fossil,  1  species  of  marine  origm..    Co^  '^^'msqx^^*    ^-^sisi^ 
Britain,  Nova  Scotia,  "WestpViaAia. 
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Family  IV. — Aboadjb.* 


LiMOFSis.     Sub-genuB,  IViyonocasZta,  Nyst. 

Shell  approaches  Leda  in  form,  and  differs  from  Limopsia  in 
the  absenoe  of  the  expanded  ligamental  area. 

Fosnl,  1  species.  Eocene.  Paris  basin,  Belgium,  England, 
United  States. 

Otenodonta,  Salter,  1851  (p.  427). 

Type,  Tellinomya  nasuta,  Hall. 

Synonymy  Tellinomya,  Hall. 

Shell  closed,  differs  from  letmrca  in  not  haying  the  ligamental 
area,  the  yentricose  character,  large  and  often  subspirsd  beaks ; 
the  surface  of  the  shell  is  smooth  or  marked  by  lines  of  growth, 
bat  neyer  cancellated ;  hinge  teeth  small  and  numerous. 

Fossil,  40  species.  Silurian — Carboniferous.  Europe,  N. 
America,  Boliyia. 

It  is  probable  that  most  of  the  Palaeozoic  species  referred  to 
Nueula  belong  to  Gtenodonkt, 

Paueaboa,  Hall,  1858. 

Synonyms,  Megalomus,  Hall,  1852;  Oyrtodonta,  Billings, 
1858;  Cypricardites,  Oonrad,  1841. 

Example,  G.  Canadensis,  Billings 

Shell  equiyalye,  inequilateral ;  umbones  near  the  anterior  end 
or  terminal;  general  form* obliquely  tumid,  tralisyersely  sub- 
rhomboidal  oyate ;  posterior  extremity  larger  than  the  anterior, 
and  usually  broadly  rounded;  two  to  eight  oblique  anterior 
teeth  beneath,  or  a  little  in  front  of  the  umbones ;  two  to  four 
remote  lateral  teeth  parallel  with  the  hinge  line ;  pallial  line 
simple ;  muscular  scars  two,  anterior  sometimes  deeply  exca- 
vated ;  posterior  superficial;  ligament  external. 

Some  species  have  a  narrow  area  between  or  behind  the 
beaks. 

Distribution,  42  species.  Silurian — ^Devonian.  N.  America 
and  N.  Wales. 

Sub-genus,  Megamhonia,  Billings,  1858. 

Synonym,  Yanuxemia,  Hall,  1858. 

Shell  ovate,  beaks  terminal,  or  nearly  so ;  anterior  extremity 
reduced  to  a  small  awncuXsAa  cx.^«s^<ot!l^  qy  obsolete. 
•Distrihution,  11  speciea.    ^ilTmJwo..   i^.  kss!kscvs».* 
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FAIOLY  v.— TEIGOlIIADJa.* 

?  IscHYBiNA,  Billings,   1866. 

Type,  I.  Winchelli,  Billings. 

SMI  eqxdyalye,  inequilateral,  two  strong  ridges  radiating 
from  the  beak  in  the  interior  of  each  yalye. 
Fossil,  2  species.    L.  and  M.  Silurian.    Anticosti. 

Family  VI. — ^XlNiOKiDJB.t 
Antheaoosia,  King,  1856  (see  p.  470). 

Etymology,  anthrax,  carbon,  in  allusion,  to  the  carbonaceous 
deposits  in  wl^d^  the  genus  is  usually  found. 

Type,  A.  Beaniana,  Xing.     Goal  Measures,  Newcastle. 

Shell  equiyalye,  inequilateral.  Teeth  one  in  each  yalye  below 
the  umbone,  rather  low  and  massiye ;  crown  of  tooth  of  right 
yalye  excayated  anteriorly  and  ridged  posteriorly;  crown  of 
tooth  of  left  ya^e  ridged  anteriorly  and  sloped  posteriorly. 
Umbondl  ligamentdl  fulcra,  each  a  furrow  excayated  in  the 
hinge-plate,  between  the  umbone  and  tooth.  Scars  of  the  an- 
terior set  of  pedal  muscles,  situated  aboye  the  anterior  adductor 
muscular  impressions. 

Anthra^sia  differs  fipom  Unio,  to  which  genus  the  majority  of 
the  TJnioniform  shells  haye  been  referred,  in  its  simpler  dental 
system  and  in  the  absence  of  supplementary  pedal  muscles.  It 
has  no  relation  to  Cardinia,  in  which  genus  others  of  the 
TJnioniform  species  haye  been  placed ;  whilst  other  members  of 
genus  possessing  the  outward  appearance  of  certain  ayiculoid 
forms  of  Modiola  haye  been  ranged  in  the  genus  Myalina, 

Distribution,  61  species.  Deyonian — Carboniferous.  West- 
phalia, Saxony,  Eussia,  Belgium,  Great  Britain,  N.  America. 

Oabbonioola,  M*Ooy,  1856  (see  p.  470). 

Synonym,  Prisconaia,  Conrad,  1867. 

Example,  Unio  acutus,  Sow. 

Ca/rdinal  tooth  in  right  yalye  diyerging  obliquely  towards  the 
posterior  side ;  lateral  1-1,  long  and  lamellar;  no  lunate  im- 
pression on  the  yentral  margin  of  the  anterior  adductor  as  in 
Unio, 

This  genus  is  related  to  Anthracosia,  but  differs  in  haying 
lateral  teeth. 

Distribution,  about  20  species.     Coal  Meas<isfti&.    ISsosss^^^^ 
United  States. 

»  See  p.  480.  \  ^«^^*  '^'^'  '•YV. 
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Family  VHT.^HippTJBrnDiE.* 

Genua : — ^Hippttrites. 

Sub-genus,  D'Orhignyay  Woodward,  1862. 

Xype,  H.  bi-oculatufi,  Lamk. ;  no  "  ligamental  inflection  "  of 
the  outer  shell. 

Fossil,  4  species.    Middle  Chalk.    Europe. 

Barrettia,  Woodward,  1862,  dedicated  to  Mr.  Lucas  Barrett, 
late  Director  of  the  Geological  Survey  of  the  West  Indies. 

Type,  B.  monilifera.  Woodward.  "Hippurite  Limestone." 
Jamaica.  No  ^'ligamental  inflection"  as  in  D^Orbignyaf  but 
presents  the  farther  peculiarity  of  an  indeflnite  number  of  pal- 
lial  duplicatures  extending  all  round  the  margis  of  the  lower 
valve,  * 

Family  XI.— LuciNiDiE.t 
LORIPES,  Poli,  1791  (JeflEreys)  (see  p.  456). 

Etymology y  lorum,  a  strap ;  and  pes,  a  foot. 

ExampUy  Tellina  lactea,  Linn§. 

Animal  with  the  margin  of  the  mantle  notched ;  incurrent 
tube  long. 

Shell  almost  equilateral,  cancellated,  or  sculptured  by 
flexuous  striae;  lunule  short;  cartilage  quite  internal;  teeth, 
one  cardinal  in  the  right,  and  two  in  the  left  valve ;  laterals 
remote,  and  sometimes  indistinct. 

Distribution,  species.     Atlantic,  Mediterranean,  West  Indies. 

Fossil,  species.    Eocene .    France. 

AxiNTTS,  J.  Sowerby,  1821  (see  p.  431). 

<Synonym«,  Thysaira,  &c., Leach;  Bequania,  Leach;  Orypto- 
don,  Turton ;  Ptychina,  Philippi ;  Thiatyra,  G.  Sowby. ;  Clau- 
sina,  Jeffi:eys. 
Fxa/mple,  Tellina  flexuosa,  Montagu. 

Animal  with  the  mantle  margin  thickened,  open,  not  pro- 
longed into  tubes ;  foot  long,  sub-cylindrical,  and  very  slender. 
Shell  globular,  posterior  side  furrowed  or  angulated,  umbones 
much  recurved ;  lunule  ^  short  or  indistinct ;  ligament  usually 
and  to  a  certain  extent  external,  placed  in  a  groove  on  the  hinge 
line,  and  outside  the  hinge-plate ;  teeth  altogether  wanting. 

In  A.  flexuomSy  the  hiiigQ-plate  is  indented  in  the  right  valve 
immediately  below  \Sxe\>^afca,  wi\  ^^o^  x^'^'b'c^ys^YELtha  JLeffc, 

»  See  p.  440.  \  ^«»^«  ««>- 
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which  gives  that  valve  the  appearance  of  having  an  isdistinct 
or  obscure  cardinal  tooth. 

Diainbution,  4  spedes.    Europe. 

Fo88il,  Tertiary.  Two  of  the  three  British  species  ooooz  in  a 
fossil  state  in  the  OoraUine  Crag. 

Sfobtella,  Deshayes  (see  p.  457). 

Example,  Psammotea  dabia,  Defrance. 

Shell  oblong,  smooth,  depressed,  sub-equilateral;  valves 
closed.  Hinge  narrow,  with  two  uneqxial,  diverging  teeth  in 
the  left  valve,  one  in  the  other ;  the  lateral  teeth  are  wanting. 
Muscular  scars  large,  oval,  nearly  equal ;  pallial  line  simple. 
Ligament  external. 

Foaeii,  17  species.    Tertiary.    Paris  basin. 

Possibly  some  of  the  Liassic  species  referred  to  Unicardivm 
belong  to  this  genus. 

CoBBiOELLA,  Morris  and  Lycett,  1853. 

Etymology,  diminutive  of  Corhis, 

Typey  0.  subsequilatera,  Lycett. 

8?ieU  destitute  of  ornament,  ovately  elongated,  rather  com*- 
pressed ;  anterior  side  small ;  hinge  characters  differ  from  those' 
of  Corbie,  in  the  absence  of  the  anterior  lateral  tooth,  and  in 
the  oblique  internal  ridge  passing  downwards  behind  the  ante- 
rior muscular  scar. 

Corhicdla  is  intermediate  between  Gorhis  and  Tancredia;  and 
from  the  latter,  to  which  it.  is  more  nearly  allied,  it  is  separatee 
'  by  its  more  ovate  form,  and  by  the  absence  of  the  posterio 
oblique  angle,  and  in  the  possession  of  a  lengthened  hinge* 
lamina  and  depressed  remote  posterior  lateral  tooth. 

Foeail,  7  species.  Upper  part  of  Liferior  Oolite — Oxfordian. 
England;  Prance. 

[Faioly  Eelliid^.] 

Laa^ra,  Brown,  1827. 

Etymology,  possibly  a  corrupt  derivation  of  XcuarTiov,  a  shield. 

Type,  Oardium  rubrum,  Montagu. 

Synonyms,  Poronia,  Baduz ;  Cylcadina,  pars ;  Kellia,  pars ; 
Bomia,  pars. 

Animal  with  the  mantle  folded  on  the  anterior  side  so  as  to 
ibrm  a  wide  but  incomplete  incurrent  tube ;  the  excurrent  tub«, 
is  inconspicuous,  placed  on  the  oppooitA  «idj^\  i<^^k\ssts3^x 
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8heU  minute  and  roundish  oval ;  beaks  straiglit ;  cartilage 
long,  placed  at  the  shorter  end  of  the  shell,  contrary  to  that  in 
Kellia  ;  leftyelYQ  with  a  minute  thorn-like  cardinal  tooth ;  and 
in  each  yalve  two  remarkably  strong  lateral  teeth. 

The  genus  is  intermediate  between  Montacuia  and  Kellia. 

Distribuium.  *'  The  LaacBoe  usually  inhabit  the  littoral  zone, 
where  they  congregate  in  vast  numbers  at  the  roots  of  small 
sea-weeds,  in  iko  crevices  of  rocks,  and  in  empty  shells.  Z. 
rubra,  a  British  species,  is  yiviparous,  and  liyes  as  much  out  of 
the  sea  as  in  it.  Other  species  occur  in  yaiious  parts  of  the 
world*  "^-Jeflfreys. 

Family  XII. — CYOLADiDigB.* 

In  addition  to  the  genera  enumerated  in  W.  M.  ii.,  p.  461 
et  seq,f  the  following  belong  here : — 
Galatea  (see  p.  486),  and — 

PisoHEBLA,  Bernard!,  1860. 

Dedicated  to  M.  Eischer,  one  of  the  editors  of  the  Journal 
de  Conchyliologie, 

Type,  F.  Delesserti,  Bern.)  inhabiting  the  rivers  of  the 
Gaboon,  W.  AMca. 

Shell  differs  from  that  of  Odlatea  in  the  rudimentary  condi- 
tion of  the  lateral  cardinal  teeth  of  the  right  valve,  and  by  the 
elongated  lateral  teeth  being  compressed,  as  in  Gyrena;  and 
,from  Gyrena  by  its  fewer  c^xlinal  teeth,  depth  of  the  pallial 
sinus,  and  by  t^e  absence  of  lateral  teeth  in  tiie  right  valve. 

Family  XTTT. — CYPEiNiD-B.t 
Gyipbioabdella,  Hall»  1857. 

Shell  ovate,  subelliptical,  or  subquadrate;  concentrically 
striated ;  hinge  of  right  valve  with  two  cardinal  teeth ;  the  an- 
terior tooth  beneath  the  beaks ;  posterior  tooth  turned  obliquely 
backwards,  leaving  a  triangular  pit,  which  is  probably  occupied 
by  a  tooth  in  the  other  valve.  Anterior  cardinal  margin  with  a 
long  narrow  groove,  apparently  for  the  reception  of  a  slender 
projection  of  the  other  valve  ;  posterior  side  beveled  ^m 
above,  edge  thin ;  ligament  external,  in  a  deep  cavity ;  mus- 
cular scars  distinct,  shallow ;  pallial  line  simple. 

Fossil,  4  species.    Caxbonk^rous*    Indiana. 

»  See  p.  4fiV.  ,  N  ^^^^  v  '^^ 
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AmsoDONTA,  Deshayes,  1860. 

TypCf  A.  oonplanatum,  Dh.    Eocene.    Paris  basin. 

STiell  transversely  elongated,  compressed,  inequilateral ;  hinge 
thick ;  a  large  conical  and  a  triangular  socket  in  each  yalye ; 
ligament  external.  Anterior  adductor  scar  yery  small,  and 
comprised  between  two  prominent  ribs  (one  parallel  and  the 
other  transverse  to  the  anterior  border) ;  posterior  scar  subcir^ 
cular,  superficial ;  paUial  line  faint,  entire. 

ZHatnbutum,  2  species.    Bourbon. 

P  Mathesia,  Billings,  1858. 

Dedicated  to  Mr.  Mather,  of  the  Geological  Survey  of  New 
York. 

Type^  M.  tenera,  Billings.    Trenton  limestone,  Canada. 

STiell  transverse,  equivalve ;  beaks  neeu:  the  anterior  end ;  two 
small  obtuse  cardinal  teeth  in  the  left;  yalye>  and  one  in  the 
right;  Hgament  external. 

GoKOHODON,  Stoppani,  1865. 

^  Etymology,  conchos,  a  shell,  and  odos,  a  tooth. 

Ty^e,  0.  infiraUasicus,  Stop,     l^ower  Lias.    Lombardy. 

8?ieii  equivalve,  symmetrical,  yery  thick,  cordiform,  closed^ 
beaks  large,  angulated,  involute.  Ligament  internal,  very 
long,  marginal,  attached  to  the  posterior  half  of  the  hinge-plate. 
Hinge  massive ;  in  the  right  valve,  one  large  rounded  tooth  in 
front  (placed  above  a  dental  pit),  and  two  transverse  cardinal 
teeth ;  leff;  valve  with  a  large  circular  socket,  bounded  below 
by  a  curved  lamellar  tooth;  two  transverse  and  one  curved 
teeth  beneath  the  umbo. 

.    DiOEBOCAiUDixm,  Stoppani,  1865. 

Etymology,  diceraa,  having  two  horns,  and  cardium. 
Shell  equivalve,  symmetrical,  dosed,  free;  umbones  very 
prominent,  elongated,  or  spiral.  Hinge-plaie  broad,  thick* 
separated  by  an  interval  of  varying  width  &om  the  edge  of  the 
valve,  and  prolonged  into  the  umbonal  cavity.  Left  valve  with 
a  compressed  cardinal  tooth,  corresponding  to  a  socket  in  the 
right  valve ;  valves  furrowed  by  ligamental  grooves.  Ligament 
external. 

-FV)8tfi7,  4    species.     Upper  Triaa.     liOxc^^jt^^^^^'^CteL^^^'^'?^ 
Himalayaa, 
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Gyfbimibia,  Conrad,  1864. 

Type^  Oytherea  excayata,  Morton.  Cretaceous.  North 
America. 

8hdl  lentiform;  hinge  of  right  yalye  broad,  with  a  bifid 
oblique  cardinal  tooth  and  two  oblique  acute  anterior  teeth, 
with  an  intermediate  pit  for  the  reception  of  the  tooth  in  the 
opposite  yalye. 

DosreaoFSis,  Conrad,  1864. 

Derivation,  JDosinia,  a  generic  name,  and  opsia,  like. 

Type,  D.  Meekii.    Eocene.    United  States. 

SJiell  exteriorly  like  Dosinia,  Cardinal  teeth  three  in  each 
yalye ;  posterior  tooth  of  right  yalye  bifid ;  in  the  left  yalye, 
a  thick  rugose  lateral  tooth  fitting  into  a  cayity  in  the  opposite 
yalye;  under  the  umbo  is  a  pit;  cartilage  plate  granulated; 
pallial  sinus  deep  and  angular. 

Distribution^  3  species.    Eocene.    United  States. 

CoKOHOOELE,  Gabb. 

Type,  0.  disjuncta,  Gkibb.    Miocene  P    Califomia. 

Shell  irregularly  quadrate,  yery  inequilateral,  angulated  pos» 
teriorly ;  presenting  some  analogies  to  Edmondia,  Unicardivm, 
and  Cardiomorpha,  Ligament  external;  hinge  with  a  long, 
sharp  tooth  running  from  the  beaks  parallel  with  the  cardinal 
margin^  almost  to  the  posterior  end ;  pallial  line  simple. 

AsTABTE.  Subgenus,  Astartdla,  HaU  and  Whitney,  1858. 
A.  vera.  Coal  Measures.  Illinois  and  Indiana*  The  anterior 
tooth  of  the  right  yalye  has  a  longitudinal  pit  in  the  summit. 

[Family  CABDixiB.] 
WooDiA,  Deshayes,  1860. 

Dedicated  to  Searles  Y.  Wood,  a  distinguished  palsoontologist 
of  England. 

Example,  Tellina  digitaria,  Linn§. 

8hdl  small,  rounded,  equiyalye,  equilateral;   yalyes  dosed, 
smooth,  or  ornamented  with  oblique,  curyed  striae ;  hinge  thick; 
right  yalye  with  a  single,  large,  median,  triangular  tooth,  de- 
pressed or  channelled  in  the  middle ;  left  yalye  with  two  narrow, 
unequal,  diyerging  teeth ;  lateral  tooth  wanting  or  rudimentary. 
Xigament  internal,  Bmall;  mufioular  scars  small,  equal,  oyal  or 
ovate ;  pallial  line  simplQ. 
XHstrHmtion^  1  specioB.    '^'aQi\«n»ai.wQ.\  ^JiflKi  \q«k^  \a.  s^^^ 
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Crags  of  England,  in  that  of  Anvers,  and  in  the  Pleistocene 
deposits  of  Palermo. 

Fomly  8  species.  Eocene,  Miocene,  Pliocene.  Erance, 
England,  Germany.     TT.  ZomeZZoaa,  Sandh.,  is  inequilateral. 

LuTETiA,  Deshayes,  1860. 

EoDompUy  L.  Parisiensis,  Deshayes. 

SImU  small,  orbicnlar,  globose,  equiyalye;  yalyes  closed; 
border  simple  and  entire ;  hinge  narrow ;  cardinal  teeth  three  in 
each  yalye,  two  diyerging ;  the  third  large  and  obliquely  placed 
between  the  others ;  mnsotdar  scars  smiEdl,  oyal,  submarginal, 
eqnal ;  pallial  line  simple ;  ligament  external. 

Fo98%li  2  species.    Eocene.    Paris. 

GooBALLiA,  Deshayes,  1860. 

ExampUy  Erydna  miHaris,  De&ance. 

8heU  small,  trigonal,  equiyalye,  ineqiiilateral ;  yalyes  closed ; 
cardinal  teeth  in  the  right  yalye  two,  diyerging,  separated  by  a 
triangular  socket;  in  the  lefb  yalye,  one  triangular,  sometimes 
bifid;  lateral  wanting,  or  rudimentary;  ligament  external,  yery 
short ;  pallial  line  simple. 

FoaHl,  8  fifpecies.    Eocene.    Paris. 

QooDALLiOFSis,  Baincourt  and  Munier,  1863. 

Type,  G.  Orbignyi,  Bainc.  and  Mun.    Eocene.    Eercourt. 

Shell  oyal,  flattened,  equiyalye,  inequilateral,  smooth,  slightly 
dilated  in  front,  and  compressed  behind ;  yalyes  closed ;  hinge 
with  two  cardina.!  teeth,  separated  by  a  triangular  socket,  in 
each  yalye;  lateral  teeth  distinct  and  elongated,  one  in  each 
yalye.    Other  characters  those  of  Gooddllia. 

Family  XIV*.— VENBEiDiB.* 
PSATHUBA,  Deshayes,  1860  (see  p.  456). 

Etymology,  ifaBvpbc,  friable. 

Type,  Eryoina  fragilis,  Lamk.    Eocene.    Paris  basin. 

8?ieU  oyal,  inequilateral,  thin,  transparent,  firagile;  hinge 
teeth,  in  the  right  yalye,  two  eqiial  and  deeply  bifid ;  left;  yalye, 
two  unequal,  entire ;  ligament  external;  anterior  adductor  soar 
narrow,  dayiform;  posterior  subquadra][igular ;  pallial  simple, 
thus  differing  from  Okmentic^  to  which  it  is  related  by  the  hin^e 
eSiaraotors. 

It  2  ^^ 
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IsoBOMA,  Deshayes,  1860. 

Type^  I.  cyrenoides,  Deshayes.    Eocene.    Paris  basin. 
Shell  transversely  oval,  yery  thin ;   hinge  similar  to  that  of 
Oyrena,  but  the  paUial  line  id  sinuous. 

Family  XVI.— TELLXNiDiB.* 
SowEEBYA,  D'Orbigny,  1860  (see  p.  478). 

Dedicated  to  Sowerby,  author  of  *' British  Mineral  Con- 
chology,"  &c. 

Type,  S.  crassa^  D'Orb.,  Prodrome  I.,  p.  362. 

Synonym^  Isodonta,  Buyignier,  1851. 

SJieU  equiyalye,  subequilateral ;  right  yalye  with  two  oblique, 
diyerging,  cardinal  teeth  separated  by  a  mesial  trigonal  socket, 
and  two  lamellar  lateral  teeth  separated  from  the  hinge  border 
by  longitudmal  grooyes ;  left  yalye  with  a  conical  tooth  between 
two  oblique  pits ;  laterals  two ;  longitudinal  lamellar  and  pro- 
jecting,  and  imited  to  the  superior  border;  ligament  external. 

Fossil,  8  species*  Lower  Lias — ^Portlandian.  England, 
Trance,  Germany. 

QuENSTEDTiA,  Morris  and  Lycett,  1853  (see  p.  481). 

Dedicated  to  Professor  Quenstedt,  the  yeteran  palaeontologist 
of  Wurtemberg. 

Type,  Pollastra  oblita,  Phillips. 

STidl  like  that  of  Psammohia  ;  hrnge  with  an  obtuse  transverse 
cardinal  tooth  in  the  left,  and  a  cardinal  pit  in  the  right ;  liga- 
ment external,  in  a  narrow  elongated  grooye ;  posterior  adductor 
scar  rounded,  anterior  elongated,  sinuated ;  pallial  sinus  smaller 
than  in  Psammobia  or  SanguiTiolaria. 

Fossil,  3  species.  Inferior  Oolite — Ghreat  Oolite.  England, 
Prance,  Germany. 

?  Pal^omya,  Zittel,  1861. 

Shell  triftfigular,  depressed,  nearly  equiyalye,  inequilateral ; 
right  yalye  with  two  cardinal  teeth,  the  posterior  larger  and  in 
front  of  the  cartilage  pit ;  left  yalye  with  a  single  cardinal 
tooth;  a  prominent  posterior  lateral  tooth  in  each  yalye; 
inuscular  and  pallial  impressions  yery  faint. 
jFosHI,  1  species*    Ooiol'BA.g*    QAic^^^  Normandy. 
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Family  XV.— Mactbid^,* 

Includes  Vauganella  (p.  479),  Lxttbabia  (p.  479),  Maotra 
(p.  477),  Gnathodon  (p.  478),  Heterooobdia,  Awatinella 
(p.  479),  Oabdilia  (p.  469),  and 

FSETTDOCABDIUM,  Gabb. 

Type^  Gardium  G^bbi,  Bemond.  Miocene  and  Pliocene. 
Califomia. 

Etymology,  j^aeucio,  fSilse,  and  cardiumy  a  generic  name. 

8hdl  thi(dc,  heavy,  resembling  Lcevica/rdium  externally ;  liga- 
ment internal;  lunnle  cordate;  left  valve  with  a  large  carti- 
lage pit  and  a  Y-shaped  tooth,  which  articulates  in  a  cor- 
responding depression  in  the  right  valve ;  2  lateral  teeth  in 
each  valve,  very  strong  and  prominent. 

Family  XYin.— MYAcro^.t 
PoEOMYA,  Forbes,  1843  (see  p.  491). 

Passing  into  the  genus  Mya. 

Example,  P.  granulata. 

Synonyms,  Eucharis,  Becluz;  Embla,  Lov^n;  Cumingia 
parthen(^p<Ba,  Tiberri  {non  Thetis,  Sby.). 

Anvmal  with  unequal  siphons,  clothed  with  numerous  fila- 
ments, foot  narrow  and  slender. 

8hdl  sub-orbicular,  sub-equivalve,  and  inequilateral,  thin, 
transparent,  slightly  nacreous  within;  valves  closed,  surface 
granulated ;  teeth,  in  right  valve,  a  short  but  strong  cardinal, 
and  in  the  lefb  a  minute  triang^ar  cardinal  and  a  ridge-Hke 
}jateral  on  the  posterior  side. 

DUtribulion,  10  species.  Britain,  Scandinavia,  Mediterranean, 
Tropical  America. 

FoMtl,  13  species.  Eocene.  France,  Germany,  England, 
United  States. 

GoEBULOMYA,  Nyst,  1846  (see  p.  490). 

Derivation,  Corhda  and  Mya, 

Examples,  Gorbula  oomplanata,  Sowerby ;  Lentidium  Medi- 
terraneum,  Jan  and  Gristofori. 

Shell  oval,  transverse,  depressed,  closed,  ineqiiivaJL^^^  «^~ 
inegnilateral;  right  valve  the  WgOT,m^oTi<^  YT*^^^^^^^^^'^*^^^^^^^ 

•  See  p.  477.  ^  ^ftfe-^.  «»•  ^^^^ 
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and  a  narrow  and  deep  socket ;  left  valve  with  two  unequal  teeth 
separated  by  a  large  socket.  Ligament  internal,  paUial  impres- 
sions simple,  slightly  inflected  posteriorly. 

Animal  with  the  mantle  united  behind,  margins  of  the 
mantle  with  duplicate  foliaoeous  tentacles;  foot  compressed, 
triangular;  siphons  short,  united  at  the  base,  the  incurrent 
tube  the  larger  and  more  elongated,  the  opening  of  which  is 
surrounded  by  arborescent  tentacles. 

JHstribtMmf  3  species.    Mediterranean. 

Famli  7  species.    Eocene.    France,  Belgium,  England. 

Anthkaoomya,  Salter,  1861. 

Etymology,  anthraoi,  coal,  and  mya,  a  generic  name. 

Synonym,  Naiadites,  Dawson. 

Type,  A.  Adamsi,  Salter. 

8heU  thin,  equivalve,  the  right  valve  rather  larger;  valve 
.  dose,  oblong,  wider  behind,  where  there  is  a  blunt  siphonal 
ridge ;  rounded  anteriorly,  with  a  byssed  sinus  on  the  anterior 
ventral  edge.  Beaks  small,  anterior,  and  slightly  prominent, 
with  an  obscure  lunette ;  posterior  hinge  line  with  a  narrow 
interior  ridge;  ligament  external.  Epidermis  strongly 
wrinkled. 

Animal  unknown ;  probably  had  a  closed  mantle  and  respi- 
ratory siphons. 

DtstribtUion,  9  species.  Goal  Measures,  associated  with 
marine  animals.    Qreat  Britain,  Nova  Scotia. 

Family  XIX.— Anatdod-b.* 

Btbktkta  (see  p.  497). 

Mr.  Billings  describes  in  this  genus,  '*  beneath  and  in  front 
of  the  umbo,  a  small  aperture  of  a  semidroular  shape,  which 
appears  to  be  the  entrance  to  a  tubular  passage  running  back- 
wards over  the  transverse  plate  into  the  general  cavity  of  the 
body."    He  regards  it  as  a  byssal  orifice. 

Mr.  J.  W.  Salter  referred  this  genus  to  the  class  Crustacea. 

Fosail,  4  species.    L»  Silurian,  Portugal ;  Canada,  England. 

FAIOLT  XXI.^FHOLADmfi.t 

Xylophaqa  (see  p.  606).    Sub-genus,  XylcpJiagdla,  Meek. 
1864. 
Type,  X.  elegantula.    OwAaftftwA*  \3«aL. 

•  See  p.  494.  >««»\j.vs^ 

SO 
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GONOHIFEBA, 

Shell  haying  the  form  and  ornamentation  of  Xylophaga,  but 
possesses  an  oblique  internal  postero-^dorsal  ridge;  burrows, 
apparently,  without  a  shelly  lining. 

Mabtesia  (see  p.  505).  Sub-genus,  DiplathyTa^  Tyron,  1862. 
Z>.  SmUhii,  Staten  Island,  burrowing  in  oyster-shells. 

8heU  with  a  double  accessory  yalye;  the  principal  plate 
directly  oyer  the  umbones,  with  a  smaller  anterior  one  adjoin^ 
ing. 

Tesedo  (see  p.  506).  Sub-genus,  CalohateSf  Gbuld.  {T, 
furcdloidea^  Gray).  Siphonal  palettes  large,  long,  stilt-shaped ; 
siphons  adherent,  only  becoming  free  at  the  tips. 

DistrihuHony  2  species.    Burmack,  Australia. 

Naimtora,  Wright,  1864.  N.  Dunlopi  (freshwater,  India). 
Siphonal  palettes,  outer  surface  conyex,  coyered  with  thick 
scale-like  striae,  inner  flat  or  slightly  concaye. 

IHeitrtbuti4m,  2  spedes,  burrowing  in  wood.  Bengal,  Aus- 
tralia. 
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Vohatino,  'il. 
icioQla.50. 
Lciculida,  fiO. 
iciculina,  «20. 
iorochaama,  *44. 
teroculiOf  84. 
ictaeoneUa,  51. 
tctinodeema,  66b 
Ldamsia,  14. 
Uaiia,«a4. 
.kjnaura,  *17. 
imberleyHy  88, 
imbonychia,  66. 
immonicenntL,  31. 
ixnmonitida,  10. 
kmnicola,  29. 
imphiclinfi,  62.   . 
.imLphithalamns,  *30 
kmpoUaria,  29. 
Uiaoliis.  «18. 
Inatinlds,  8a 
InanlnSi  •48. 
knculoBfL  *29. 
.IngaBielJa,  *51. 
ingitrema^  28. 
inuoceras,  *12. 
.\xiisodontsi,  *75. 
.inomiadflB,  64. 
Uithraoomya,  '80. 
Inthraooptera,  *69 
.  knthraoosia,  *71. 
iphragmiteA,  *6. 
Aponhaids,  24. 
\icadae,  70. 
iLfioceras,  *5. 
isolene,  29. 
istarte.  76. 
iatartella,  76. 
Itrypa,  •68. 
lolacoceraa,  *9. 
iuriculidae,  45. 
idiiciilina,  19. 
Lvicnlida,  66. 
ivicnlina,  66. 
Ivioulopeoten,  6o. 
Iviculopinna,  68. 
Udnus,  *72. 

lactritea,  10. 
/laculina,  "10. 
3arleeis,  «8L 


Barrettia,  72. 
Bathmoceras,  *9. 
Belemnites,  3. 
Belenmitidae^  *8. 
BellerophontiniB,  89. 
BeqitatdOt  72. 
Bithinia,  29. 
Blaunena, 'id. 
BomiOf  73. 
BofBonia,  *17. 
Bourciera,  *50. 
Brachiopoda,  53. 
Brachytiema,  *23. 
Brochina,  25. 
Brondelia,  •44. 
Buccinida^  14. 
BoccinopeiB,  *14. 
JBuecinopsiSj  14. 
Bugesia,  •29. 
BuIimeUa,  »24. 

Oaecids,  25. 
Ceecnm,  «25. 
Calceola,  62. 
OaleeoUnOy  37. 
Callopoma,  *35. 
Calobates,  81. 
Calyptra.  89. 
CalyptmidflB,  84. 
Camerella,  *59. 
Camptonyx,  *48. 
Canoellaridn,  18. 
Carbonicola,  •71. 
CarditB,  76. 
Carinaxopeis,  89. 
CarpenteriOj  65. 
Carychiam,  46. 
Caasianella.  *68. 
Caasids,  15. 
Caasidula,  46. 
Caaaiope,  ^26. 
CentroneUa,  •54. 
Cephalopoda,  3. 
Ceres,  »48. 
Ceripkasia,  28. 
Geritella,*23. 
Cerithiadee,  21. 
Cemina,  17. 
Cerostrema,  26. 
Charionella,  *56. 
Oheletropia,  14. 


Chemnitzia,  *20. 
Chilocyclus,  26,  29. 
Chittya,  50. 
Choanomphalua,  *44. 
Choriatooeraa.  '11. 
ChryBallida,  19. 
Chrysoatoma,  86. 
Circnlus,  85. 
Clautijia,  72. 
CloBtophia,  *47. 
Clydonites,  •ll. 
Clymenia,  10. 
Cochleaxia,  •26. 
Cochloceraa,  *10. 
Gonchifera,  64. 
Conchocele,  •76. 
Conohodon, *75. 
ConcholepoBf  15. 
Conidn,  17. 
Corbicella,  ^78. 
Corbulomya,  •79. 
Cordieria^  17. 
Cremnobates^,  45. 
CreneUa,  '69. 
Oryptodon^  72. 
dyptflenia, '^S?. 
CryptonelUi^  56. 
Crypt<n>locu8,  •22. 
Ct«nod(mta,  •TO. 
Cuma,  15. 
Gyathopomo,  47. 
Cycladids,  74. 
C^rclophorus,  •47. 
Cycloatoma,  •46. 
Cycloetomida,  46. 
^clotopeia,  46. 
Cyleadinat  78. 
Cylindrella,  41. 
Oypraidae,  16 
^pricardella,  ^74 
C^fjpriearditea^  70. 
Cyprimeria,  *76. 
Cyprinida,  74. 
CyTtina,%*55. 
Cyrtoceras,  *7. 
Qrrtooerina,  •&. 
Qfrtodonta^  70. 
C^tiacua,  *19. 

I>entallad».^4t\. 


DMLoogeliampsUt,  *89 
Diartbemft,  •24. 
IMaitonuL  *80. 
Dttnaofaiate,  8. 
Dioerooardinm,  *75. 
DiplothyxB,  81. 
Difloooenw,  *8. 
Diactliis,  88. 
Ditremaiia,  *88. 
D*0rbign7B,  79. 
Dorids,  61. 
Docidopridii,  •S3. 
Borldopds,  •53. 
DoifniaMiB,  *76. 
Pankena,  20. 

Estonia,  •«>. 
BtfUiia,  36. 
B^hwaldia,  'SO. 

Xiueta,  16. 
Sndoceras,  •?. 
Eiiida,86. 
Bolid0.63. 
BopCflnS)  06. 
EtalloniA, 'SI. 
BttiaUa,*87. 
Bueharia^  T9» 
EnoluTBaliB,  21. 
Bnooonia,  «S6. 
lU8.«82. 


30. 
JEuryetgUmj  28. 
EoipinL,  17. 
EnstomBt.  ^23. 
EzeliMa.  *S3. 

Fnyiila,«33. 
Fiachem,»74. 
/iMifa&na,  23. 
Foasanis,  •82. 
FifliiiieUida,  39. 

GadinlA,»40. 
Gadiu,*40. 
Ganya,27. 
Ckwteropoda,  13 
Q«(nnelania,  60. 
Gtooiiasa,  '60. 
O6ostilbia.41. 
Gibbnla,  86. 
Olotiolaiiic  17. 
GUdmlaa,  17. 
GhloasoceraB,  *6. 
OlotelhuiS, 
Gooiadda,  10. 
Ooniatites,  10. 
Ganiobasiit  2S, 
ChmioceraB.  •7. 
Ooodallia,  •77. 
GoodaUlopBis,  •77. 
Goflayia,  •17. 
Grgphorhj/nchus,  68. 
'  Gjfmnodorii,  61, 
OTTOtoma,  «38. 
84 


Haliodda,  87. 
HaliotinsB,  87. 
Homuliha,  •U. 
Harpa,  16. 
HariMiz.66. 
Harpeua,  16. 
Heloion,  •96. 
HeUoidn,  41. 
Helidna,  60. 
Helidnidae,  60. 
HeliocryptuB,  •Si. 
HeUmyXt  40. 
HemBiniiB,  27. 
Hercooeras,  ^9. 
Hermiceiatites,  *68. 
Hero,  ^62. 
Rippurites,  72. 
Hippuritids,  72. 
Hoiopella,  i^27. 
Homalogyra,  •31. 
Horneeia,  *67. 
Hyalimax,  •42. 
Hydiobia,20 

IneiiarieuiS. 
rMithinidcB,  84. 
Io,^28. 
lopea,  •IS. 
Iianaa,86. 
Ischyrina,  •71. 
iBodoma,  •78. 
liodonta^  78. 

Terdonia,  47. 

Kalinga,  62. 
Keilostoma,  •SO. 

KeUiid8B^78. 
Kanerlwgia^  63. 
KOoertiayTa. 
Kxynidda,  •42. 


Lacuna.  82. 
lAcunella,  ^82. 
Laimodonta,  ^. 
LaniBtea,  29. 
LanisteSt  68. 
Zionufuia,  68. 
Lasaea,  ^73. 
Leioriiynchiia,  66. 
Leiofltnca,  20. 
Lepeta,  •40. 
Leptocslia,  •64. 
Leptoconchus.  16. 
Leptomaria,  ^7. 
LeptoxiSj39.  . 
Leuoonia,  46. 
Leuooiliyiichia,  •36. 
Leueostoma,  2S» 
IdxnacidK,  42. 
linmflBidce,  48. 
Limopsia,  •70. 
Lingalella,  ^62. 
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Lurmetta,  14. 
Liratar.,  46. 
Lithaaia,  28. 
Littcuina,  32. 
Littormdla,  29. 
Littorinidn,  82. 
Litoites,  •S, 
Litannculiu,  •&. 
Loripes,  •72. 
Lodiiitue,  72. 
Lunatia,  17. 
Lutetia,  •77. 
Lyria,»16. 

Haerooeramiifl,  «41. 
Mactrida,  79. 
Madrella,*62. 
MagUiu,  16. 
Maraviania,  S2. 
Margarita,  85. 
Mansa,29. 
Martema,  81. 
Matheria,  •76. 
Mathilda,  •ao. 
Megatomtu^  70.' 
Megambonia,  •70. 
Me^;hiinatiiim,  48. 
Meioceraa,  ^26. 
Meladomiis,  29. 
MdafunUt  28. 
I    Melampas,  45. 
Melanatria,  27.     • 
Melania,«27. 
Melaniads,  27. 
Melanopais,  29. 
Meriflt^»66. 
Meeesohiza,  26. 
Meaoetoma,  •SNL 
Microatelma,  •81. 
Miorothyca,  86. 
Modiolaria,  *06. 
Modnlna,  82. 
MoLteaaieria,  *29. 
IfonodoQta,  87. 
Mooopteria,  66. 
Murioade,  18. 
Myaoidn,  79. 
Id^ralina,  66. 
Mytilidn,68. 


Naeella,  89. 
Naiadita,  80. 
Kaaearia,  •U. 
Katiea.  17. 
NaUcOia,  19. 
KaticidiB,  17.  • 
Naticoapia,  17* 
Kaoaitraa,  81. 
Naatmd»,6. 
NaatQua  aubtaberculatui^ 

9. 
Kayadioa,  «67. 
Keritopaida,  19. 
Keverita,  17. 
^  Kltidella,*16. 


